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Abstract: 

The invention relates to synthetic peptides derived from the K348-A380 
(8-40 of SEQ ID NO:l) sequence of the vitronectin molecule. The peptides 
modulate the biological activities of plasminogen activator 
inhibitor-1 (PAI-1) and are useful as active ingredients of pharmaceutical 
compositions for the treatment of disorders such as bleeding disorders, 
acute myocardial infarction, deep vein thrombosis, pulmonary embolism, 
disseminated intravascular coagulation, tumor cell invasion and 
metastasis, inflammation, liver diseases, bacterial blood infections, 
pregnancy toxicosis, and pathological conditions associated with the 
control of angiogenesis, or with nerve regeneration, or with excessive 
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The precursor or zymogen form of prostate- specific 
antigen (pro-PSA ) is composed of 244 amino acid residues 
including an amino-terminal propiece of 7 amino acids. Recombinant pro- 
PSA was expressed in Escherichia coli, isolated from inclusion 
bodies, refolded, and purified. The zymogen was readily activated by 
trypsin at a weight ratio of 50:1 to generate PSA, a serine protease 
that cleaves the chromogenic chymotrypsin substrate 

3-carbomethoxypropionyl-L-arginyl-L-prolyl-L-tyrosine -p-nitroanili 
ne- HC1 (S-2586) . In this activation, the amino-terminal propiece 
Ala-Pro-Leu-Ile-Leu-Ser-Arg was released by cleavage at the Arg-Ile peptide 
bond. The recombinant pro-PSA was also activated by recombinant human 
glandular kallikrein, another prostate-specific serine protease, as well as 
by a partially purified protease (s) from seminal plasma. The recombinant 
PSA was inhibited by alphal-antichymotrypsin, forming an equimolar 
complex with a molecular mass of approximately 100 kDa . The recombinant 
PSA failed to activate single chain urokinase-type plasminogen 
activator, in contrast to the recombinant hK2, which readily activated 
single chain urokinase-type plasminogen activator. These results indicate 
that pro-PSA is converted to an active serine protease by minor 
proteolysis analogous to the activation of many of the proteases present in 
blood, pancreas, and other tissues. Furthermore, PSA is probably 
generated by a cascade system involving a series of precursor proteins. 
These proteins may interact in a stepwise manner similar to the generation 
of plasmin during fibrinolysis or thrombin during blood coagulation. 

Characterization of the precursor of prostate-specific 
antigen. Activation by trypsin and by human glandular kallikrein. 
Aug 22 1997, 

The precursor or zymogen form of prostate-specific 
antigen (pro-PSA ) is composed of 244 amino acid residues 
including an amino-terminal propiece of 7 amino acids. Recombinant pro- 
PSA was expressed in Escherichia coli, isolated from inclusion 
bodies, refolded, and purified. The zymogen was readily activated by 
trypsin at a weight ratio of 50:1 to generate PSA, a serine protease 
that cleaves the chromogenic chymotrypsin substrate 

3-carbomethoxypropionyl-L-arginyl-L-prolyl-L- tyrosine -p-nitroanili 
ne- HC1 (S-2586) . In this activation, the amino-terminal propiece Ala-Pro 



... Ser-Arg was released by cleavage at the Arg-Ile peptide bond. The 
recombinant pro-PSA was also activated by recombinant human glandular 
kallikrein, another prostate-specific serine protease, as well as by a 
partially purified protease (s) from seminal plasma. The recombinant 
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j; n J ™: Current P rim "y Prostate cell culture techniques use an 
Ztl^t ?r^ n °f extensive ™edia preparation. In this report, we 
describe a method for the culture of benign and neoplastic cells from human 
prostatectomy specimens that is rapid and contains no undefined factors^ 
the medium. METHODS : Characterization of the human cultured prostate lilts 
mJ/aK °T ? S i ng ™ n ° his t°chemical methods and monoclonal antibodies 
AE1/AE3 and cytokeratin 8, as well as monoclonal antibodies against 
prostate-specific antigen (PSA) . Polymerase chain 

reaction was used to measure the exclusive epithelial and stromal cell 
products, c-met and hepatocyte growth factor (HGF) , respectively. Electron 
microscopy was performed to assess the cell junctions and morphologic 
SiSfuslL T the U al " lls '.°P ti — cell growth in different meSia las 
tested using a cell replication assay. RESULTS : Microscopic evidence 
^T 6 K ! i , , the , CellS demonst rate typical epithelial morphology, with 
polyhedral cells forming tight junctions in a continuous monolayer 
Desmosomes were present in electron micrographs of epithelial cells. The 
cultured epithelial cells described in this report also demonstrate 
positive cytokeratin staining. The epithelial cells reacted positively with 
PSA antibody, indicating that the cells retain their secretory role 
in cell culture for a limited period. Epithelial cells expressed the HGF 
receptor, c-met; stromal cells secreted HGF. Insulin, transferrin, and 
selenium increased the growth of cells in the chemically defined media, 
compared with minimum essential media (MEM) and Ham's F12 . CONCLUSIONS * In 
summary, essentially pure cultures of prostate stromal or epithelial cells 
haye been established using simple isolation and culture methods. These 
cells will be useful for the investigation of related growth factors, such 
as insulin-like growth factor I and insulin-like growth factor II, and in 
understanding the basis for stromal-epithelial cell interactions. 

Jun 1997, 

... methods and monoclonal antibodies AE1/AE3 and cytokeratin 8, as well 
as monoclonal antibodies against prostate-specific 
antigen (PSA ) . Polymerase chain reaction was used to measure 



the exclusive epithelial and stromal cell products, c. 



...described in this report also demonstrate positive cytokeratin staining. 
The epithelial cells reacted positively with PSA antibody, indicating 
that the cells retain their secretory role in cell culture for a limited. 
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BACKGROUND: Prostate cancer is the most common cancer in American men and 
the second leading cause of cancer death. All clinical observations 
correlate poorly differentiated high-grade prostate cancer with 
disease-specific mortality. The HER2 cell membrane tyrosine kinase, a 
member of the epidermal growth factor receptor family that is the 
transcription product of the erbB2neu oncogene, and HER3, a receptor 
protein of the same family, are overexpressed in prostate cancer and 
prostatic intraepithelial neoplasia. The ligand for these receptors and 
another related family member, HER 4, has recently been identified by 
independent investigator groups and called neu differentiation factor (NDF) 
or heregulin. In vitro treatment of HER2- and HER3- or HER2- and 
HER4-expressing breast cancer cells stimulates tyrosine 
phosphorylation of HER2 and produces changes in the rate of proliferation, 
degree of cellular differentiation, and synthesis of physiologic secretion 
products. There are no published reports on the expression of NDF and HER4 
in prostate cancer or the in vitro effects of NDF in prostate cancer cells. 
METHODS: Expression of NDF, HER2, HER3, and HER4 was studied in 24 frozen 
prostatectomy specimens by immunohistochemistry. The biologic effect of 
human recombinant NDF was studied in vitro, using the LNCaP, PC3, and DU145 
human prostate cancer cell lines. HER and NDF protein expression was 
studied by immunohistochemistry. NDF mRNA was analyzed using reverse 
transcriptase polymerase chain reaction from whole RNA. The biologic 
effects of NDF on prostate cancer cells in vitro included cell 
proliferation, thymidine synthesis, induction of prostate- 
specific antigen mRNA, anchorage-dependent and 
anchorage-independent cell growth, and ploidy analysis. Data analysis was 
performed using Student ! s t test. RESULTS: Observations in clinical 
prostatectomy specimens: Immunohistochemistry studies in clinical 
prostatectomy specimens demonstrate absence of significant NDF expression 
in prostate cancer, whereas it is expressed in 100% of the stroma, 100% of 
basal epithelial cells, and 58% of luminal cells in normal and benign 
hyperplastic prostatic tissue. The HER4 receptor protein is strongly 
expressed by normal prostate luminal cells, but not prostate cancer. Benign 
prostate tissue exhibits strong expression of HER2, HER3, and HER4 by basal 
cells, but only luminal cells significantly express HER4 . Only 23% of 
prostate cancer specimens express HER4, while 95% express HER3 and 82% 



HER2. Prostatic intraepithelial neoplasia stained similarly to cancer for 
all proteins studied. Observations in prostate cancer cell lines: In vitro 
treatment with NDF significantly reduces aneuploidy and proliferation and 
growth of androgen-sensitive prostate cancer cells. Incubation with NDF 
also induces prostate-specific antigen mRNA in prostate 

cancer cells. In spite of displaying NDF mRNA, prostate cancer cells do not 
produce detectable NDF protein, but express HER2 and HER3 proteins . 
DISCUSSION: These data suggest that NDF may be a paracrine differentiation 
factor involved in normal adult prostate physiology and that functional 
loss of the NDF/HER ligand/ receptor loop may be an early event associated 
with prostate tumorigenesis . 

Jan-Feb 1997, 

. . . correlate poorly differentiated high-grade prostate cancer with 
disease-specific mortality. The HER2 cell membrane tyrosine kinase, a 
member of the epidermal growth factor receptor family that is the 
transcription product... 

. . . vitro treatment of HER2- and HER3- or HER2- and HER4-expressing breast 
cancer cells stimulates tyrosine phosphorylation of HER2 and produces 
changes in the rate of proliferation, degree of cellular differentiation. . . 

... of NDF on prostate cancer cells in vitro included cell proliferation, 
thymidine synthesis, induction of prostate-specific 
antigen mRNA, anchorage-dependent and anchorage-independent cell 
growth, and ploidy analysis. Data analysis was performed... 

, . . and proliferation and growth of androgen-sensitive prostate cancer 
cells . Incubation with NDF also induces prostate-specific 
antigen mRNA in prostate cancer cells. In spite of displaying NDF 
mRNA, prostate cancer cells do... 
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The present study was designed to determine whether the mediobasal 
hypothalamus of adult rats contains neurons that continue to coexpress the 
highly polysialylated neural cell adhesion molecule (PSA-NCAM) and 
B-50/GAP-43, two proteins coexpressed by virtually all of the neurons of 
the fetal and neonatal rat central nervous system. Confocal laser scanning 
microscopy combined with double- or triple-fluorescence immunostaining was 
used to identify the hypothalamic neurons that express high levels of both 
PSA -NCAM and B-50/GAP-43 and to study the possible modifications of 
their morphological organization following a surgical lesion through the 
mediobasal hypothalamus. In intact animals, PSA-NCAM and B-50/GAP-43 
were found to be colocalized within numerous fibers projecting throughout 
the external layer of the median eminence that were immunoreactive for 
either gamma-aminobutyric acid (GABA) or tyrosine hydroxylase (TH) . 
Three to 30 days after a lesion through this region, numerous regenerating 
axonal sprouts, triple-immunostained for PSA-NCAM, B-50/GAP-43, and 
either GABA or TH, were detected along the ventricular surface of, and 
throughout the perivascular layer of, the median eminence. Surprisingly, 
high levels of PSA -NCAM and B-50/GAP-43 were also associated with 



numerous supraependymal neurons that exhibited long ramified processes and 
were immunoreactive for GABA but TH-negative. The use of the proliferation 
marker, 3H-thymidine, further indicated that the emergence of such 
supraependymal neurons after median eminence lesion was not related to the 
proliferation of preexisting quiescent cells. These data indicate that the 
mediobasal hypothalamus of the adult rat contains two neuronal systems, in 
which the continued coexpression of PSA -NCAM and B-50/GAP-43 is 
related to remarkable capacities for postlesional, morphological 
plasticity. 

PSA -NCAM and B-50/GAP-43 are coexpressed by specific neuronal 
systems of the adult. . . 
Jul 28 1997, 

. . . adult rats contains neurons that continue to coexpress the highly 
polysialylated neural cell adhesion molecule (PSA -NCAM) and 
B-50/GAP-43, two proteins coexpressed by virtually all of the neurons. . . 

. . . fluorescence immunostaining was used to identify the hypothalamic 
neurons that express high levels of both PSA-NCAM and B-50/GAP-43 and 
to study the possible modifications of their morphological organization 
following a surgical lesion through the mediobasal hypothalamus. In intact 
animals, PSA-NCAM and B-50/GAP-43 were found to be colocalized within 
numerous fibers projecting. . . 

. . . layer of the median eminence that were immunoreactive for either 
gamma-aminobutyric acid (GABA) or tyrosine hydroxylase (TH) . Three to 
30 days after a lesion through this region, numerous regenerating axonal 
sprouts, triple-immunostained for PSA-NCAM, B-50/GAP-43, and either 
GABA or TH, were detected along the ventricular surface of, and throughout 
the perivascular layer of, the median eminence. Surprisingly, high levels 
of PSA -NCAM and B-50/GAP-43 were also associated with numerous 
supraependymal neurons that exhibited. . . 

. . . hypothalamus of the adult rat contains two neuronal systems, in which 

the continued coexpression of PSA-NCAM and B-50/GAP-43 is related to 

remarkable capacities for postlesional, morphological plasticity. 
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The protease prostate- specific antigen (PSA) is a 

marker widely used clinically for monitoring prostatic malignancies. Under 
normal conditions, this enzyme is mainly involved in the post ejaculation 
degradation of the major human seminal protein, the seminal plasma motility 
inhibitor precursor/semenogelin I (SPMIP/Sgl), which is the predominant 



protein component of human semen coagulum. PSA primary structure and 
activity on synthetic substrates predict a chymotrypsin-like activity whose 
specificity remains to be established. The present study was aimed at 
characterizing the proteolytic processing of the SPMIP/Sgl by PSA. 
Purified SPMIP/Sgl was incubated with PSA in the presence or absence 
of protease inhibitors. General serine protease inhibitors, heavy metal 
cations (Zn2+ and Hg2+) , and the heavy metal chelator 1, 10-phenanthroline 
partially or totally inhibited the proteolytic activity of PSA toward 
SPMIP/Sgl. Under identical conditions, other proteins, such as bovine serum 
albumin, ovalbumin, and casein, were very poor substrates for PSA. 
Hydrolysis products were separated by reverse-phase high-performance liquid 
chromatography, assayed for sperm motility inhibitory activity, and 
analyzed by immunoblotting and mass spectrometry. The region responsible 
for the sperm motility inhibitory activity and containing an SPMI antiserum 
epitope was localized to the N-terminal portion of the molecule between 
residues 85 and 136. On the other hand, a monoclonal antibody against a 
seminal vesicle-specific antigen (MHS-5) recognized fragments derived from 
the central part of the SPMIP/Sgl (residues 198-223) . PSA hydrolysis 
occurred almost exclusively at either leucine or tyrosine residues, 
demonstrating directly for the first time a restricted chymotrypsin-like 
activity on a physiological substrate. The results suggest that PSA 
is the main enzyme responsible for the processing of SPMIP/Sgl in human 
semen and that this protease manifests unusual specificity with respect to 
hydrolyzable substrates and sites of hydrolysis. 

Characterization of prostate-specific antigen 

proteolytic activity on its major physiological substrate, the sperm 
motility inhibitor precursor/semenogelin I. 
Apr 1 1997, 

The protease prostate-specific antigen (PSA) is a 

marker widely used clinically for monitoring prostatic malignancies. Under 
normal conditions, this enzyme. . . 

... precursor/semenogelin I (SPMIP/Sgl), which is the predominant protein 
component of human semen coagulum. PSA primary structure and activity 
on synthetic substrates predict a chymotrypsin-like activity whose 
specificity remains... 

. . .The present study was aimed at characterizing the proteolytic processing 
of the SPMIP/Sgl by PSA. Purified SPMIP/Sgl was incubated with 
PSA in the presence or absence of protease inhibitors. General serine 
protease inhibitors, heavy metal cations... 

... the heavy metal chelator 1, 10-phenanthroline partially or totally 
inhibited the proteolytic activity of PSA toward SPMIP/Sgl. Under 
identical conditions, other proteins, such as bovine serum albumin, 
ovalbumin, and casein, were very poor substrates for PSA. Hydrolysis 
products were separated by reverse-phase high-performance liquid 
chromatography, assayed for sperm motility. . . 

... 5) recognized fragments derived from the central part of the SPMIP/Sgl 
(residues 198-223) . PSA hydrolysis occurred almost exclusively at 
either leucine or tyrosine residues, demonstrating directly for the 
first time a restricted chymotrypsin-like activity on a physiological 
substrate. The results suggest that PSA is the main enzyme 
responsible for the processing of SPMIP/Sgl in human semen and. . . 
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Abstract: The effect of two arginine-specif ic cysteine proteinases 

(gingipain Rs) from Porphyromonas gingivalis, a causative bacterium of 
adult periodontitis, on human blood coagulation was investigated, 
Activated partial thromboplastin time and prothrombin time were 
shortened by these proteinases, with a 95-kDa gingipain R containing 
adhesin domains being B-fold more efficient in comparison to a 50-kDa 
gingipain R containing the catalytic domain alone, The 50-kDa enzyme 
reduced each coagulation time in several plasmas deficient in various 
coagulation factors, while it was ineffective in factor X 
-deficient plasma unless reconstituted with this protein. Each 
proteinase activated factor X in a dose- and time-dependent 
manner, with Michaelis constants (K-m) being found to be lower than the 
normal plasma factor X concentration, strongly suggesting 
that factor X activation by gingipain Rs, especially the 
95-kDa form which is strongly activated by phospholipids, could occur 
in plasma. This is the first report of factor X activation 
by bacterial proteinases and indicates that the gingipain Rs could be 
responsible for the production of thrombin and, indirectly, with the 
generation of prostaglandins, interleukin-1, etc., which have been 
found to be associated with the development of periodontitis induced by 
P. gingivalis infections. Furthermore, the data support. the hypothesis 
that induction of blood coagulation by bacterial proteinases may be a 
causative agent in the pathogenesis of disseminated intravascular 
coagulation in sepsis. 

Title: Activation of blood coagulation factor X by 
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Factor VII is a vitamin K-dependent zymogen of a serine protease that 
participates in the initial phase of blood coagulation. A factor VII 
molecular variant (factor VII Central) was identified in a 24-year-old male 
with severe factor VII deficiency and whose plasma factor VII antigen was 
38% of normal, but expressed <1% factor VII procoagulant activity. DNA 
sequence analysis of the patient's factor VII gene revealed a thymidine to 



cytidine transition at nucleotide 10907 in exon VIII that results in a 
novel amino acid substitution of Phe328 to Ser. The patient was homozygous 
for this mutation, whereas each parent of the patient was heterozygous for 
this mutation. To investigate the molecular properties of this variant, a 
recombinant F328S factor VII mutant was prepared and analyzed in relation 
to wild-type factor VII. F328S factor VII exhibited <1% factor VII 
procoagulant activity and a 2-fold decreased affinity for tissue factor and 
failed to activate factor X or IX in the presence of tissue 
factor following activation by factor Xa. In addition, F328S factor Vila 
exhibited no detectable amidolytic activity in the presence of tissue 
factor. The rate of F328S factor VII activation by factor Xa was markedly 
decreased relative to the rate of wild-type factor VII activation as 
revealed by densitometry scanning of SDS gels. Temporal analysis of this 
reaction by SDS-polyacrylamide gel electrophoresis also revealed the 
formation of two novel F328S factor VII degradation products (40 and 9 kDa) 
resulting from factor Xa proteolysis of the Arg315-Lys316 peptide bond in 
intact F328S factor VII. Computer modeling and molecular dynamics 
simulations of the serine protease domain of factor Vila suggested that the 
inability of F328S factor Vila to cleave substrates may result from the 
apparent formation of a hydrogen bond between Tyr377 and Asp338, a residue 
at the bottom of the substrate-binding pocket important for the interaction 
of substrate arginine side chains with the enzyme. These findings 
suggest that Phe328, which is conserved in prothrombin, factor IX, 
factor X, factor VII, and trypsin, is important for factor Vila 
catalysis . 

. . . procoagulant activity and a 2-fold decreased affinity for tissue 
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Prostate-specific human glandular kallikrein (hK2) is an active 
enzyme in human seminal fluid. It is one of three serine proteases in 
the human kallikrein gene family, which includes hKl (tissue kallikrein) 
and hK3 (prostate-specific antigen [PSA] ) . In order 

to examine kininogenase activity (i.e., production of kinin by these 
enzymes), we tested for bradykinin and/or Lys-bradykinin release upon 
incubation of hK2 and for other kallikreins with high-molecular weight 
kininogen (HMWK), which contains the nonapeptide bradykinin. Kinins are 
important regulatory peptides (especially for vascular permeability), and 
they may have a role in enhancing sperm motility. High-molecular weight 
kininogen is the substrate for plasma kallikrein (PKa potent 
kinin-generating enzyme circulating in blood, not of the same gene 
family) and for hKl. Glandular kallikrein and protein-C inhibitor (PCI)-hK2 
complex, a serpin protease inhibitor that binds hK2, were purified to 
homogeneity by affinity and size-exclusion chromatography. About one-half 
of the hK2 is found in complex with PCI. The kallikrein enzymes were 
incubated with HMWK, and the resulting cleavage products were 
analyzed for kinin activity using enzyme immunoassay, 
high-performance liquid chromatography and mass spectrometry, and in vitro 
bioassay. Our results show that hK2 cleaves HMWK to produce 
bradykinin, not Lys-bradykinin (like hKl), and the resultant heavy (56-kDa) 
and light (42-kDa) chains of HMWK show similar electrophoretic mobility to 
those cleaved by PK. Prostate-specific antigen 

(hK3) had no kinin-generating activity. We also identified three other 

internal cleavage sites for hK2 in HMWK (Arg427, Arg437, and 

Arg457) that yielded two peptides, one of which is identical to a PK- 

cleaved peptide. Glandular kallikrein is about 500-fold less active 

than is PK or tissue kallikrein, but it may play a physiologically 

important role in bradykinin release in seminal fluid. 

Prostate-specific human glandular kallikrein (hK2) is an active 
enzyme in human seminal fluid. It is one of three serine proteases in 
the human kallikrein gene family, which includes hKl (tissue kallikrein) 
and hK3 (prostate-specific antigen [PSA] ) . In order 

to examine kininogenase activity (i.e., production of kinin by these 
enzymes) , we. . . 

. . . motility. High-molecular weight kininogen is the substrate for plasma 
kallikrein (PKa potent kinin-generating enzyme circulating in blood, 
not of the same gene family) and for hKl. Glandular kallikrein and... 



... found in complex with PCI. The kallikrein enzymes were incubated with 
HMWK, and the resulting cleavage products were analyzed for kinin 
activity using enzyme immunoassay, high-performance liquid 
chromatography and mass spectrometry, and in vitro bioassay. Our results 
show that hK2 cleaves HMWK to produce bradykinin, not Lys-bradykinin 
(like hKl), and the resultant heavy (56-kDa) and light (42-kDa) chains of 
HMWK show similar electrophoretic mobility to those cleaved by PK. 
Prostate-specific antigen (hK3) had no kinin-generating 
activity. We also identified three other internal cleavage 
sites for hK2 in HMWK (Arg427, Arg437, and Arg457) that yielded two 
peptides, one of which is identical to a PK-cleaved peptide. 
Glandular kallikrein is about 500-fold less active than is PK or tissue 
kallikrein. . . 
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Metalloprotease MP100 was originally isolated as a beta-secretase 
candidate from human brain using a beta-amyloid precursor protein 
(beta-APP) -derived p-nitroanilide (pNA) peptide substrate. Peptide 
sequences from purified MP100 were now found to resemble sequences reported 
for a puromycin-sensitive aminopeptidase (PSA) highly enriched in 
brain, and cDNA cloning revealed nearly complete homology of MP100 to 
PSA , with only a single bp difference resulting in an amino acid 
change at position 184. Another MP100 cDNA encoded a protein with a 
36-amino acid deletion (positions 180-217) and a two-amino acid insertion 
after Val533. Purified recombinant human MP100 cleaved the original 
pNA substrate as well as a free beta-site-spanning amyloid beta (A 
beta) peptide (A beta (-10/+10) ) , generating A beta (1-10). The latter 
substrate, however, remained uncleaved, if N- and C-terminally blocked, and 
also purified beta-APP was not cleaved. Double immunoimaging revealed 
partial, patchy, colocalization of beta-APP and MP100 in doubly transfected 
human embryonic kidney cells (HEK cells) and in normal neuroblastoma cells, 
and both proteins could be coimmunoprecipitated from rat brain extracts, 
suggesting their close vicinity in vivo. Coexpression of MP100 and 
beta-APP695, however, did not boost A beta levels in HEK cells, although 
active enzyme was produced. Thus, MP100 does not exert true 
beta-secretase-like function in cells, although it may well act as a 
secondary exoprotease in a complex beta-APP/A beta metabolism. 

. . . from purified MP100 were now found to resemble sequences reported for 
a puromycin-sensitive aminopeptidase (PSA) highly enriched in brain, 
and cDNA cloning revealed nearly complete homology of MP100 to PSA, 
with only a single bp difference resulting in an amino acid change at 
position 184 . . . 

...positions 180-217) and a two-amino acid insertion after Val533. Purified 
recombinant human MP100 cleaved the original pNA substrate as well as 
a free beta-site -spanning amyloid beta (A beta) peptide (A 
beta (-10/+10) ) , generating A beta ( 1-10 . . . 

. . . remained uncleaved, if N- and C-terminally blocked, and also purified 



beta-APP was not cleaved . Double immunoimaging revealed partial, 
patchy, colocalization of beta-APP and MP100 in doubly transfected human... 

. . . and beta-APP695, however, did not boost A beta levels in HEK cells, 
although active enzyme was produced. Thus, MP100 does not exert true 
beta-secretase-like function in cells, although. . . 
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Prostate-specific human kallikrein, hK2, is a serine protease found in 
prostate tissues that has 78% amino acid sequence identity with 
prostate- specific antigen (PSA) . We have previously 

reported the affinity purification of hK2 heterologously expressed in a 
hamster cell line and demonstrated an arginine-restricted substrate 
specificity. Here, we describe the cloning, expression, purification, and 
enzymatic activity of a mutant form of hK2 containing an alanine to valine 
substitution at residue 217 ( [Val217 ] hK2 ) . This mutant form was secreted 
into the serum-free spent media of recombinant cells as the stable 
proenzyme form ( [Val217] phK2 ) . Mild trypsin treatment was used to convert 
[Val217]phK2 to the active form, which had reduced catalytic function 
compared to the wild-type hK2. Kinetic studies using the chromogenic 
substrate D-H-Pro-Phe-Arg-4-nitroanilide showed that [Val217]hK2 has 
significantly decreased substrate binding, with a K(m) of 4200 microM 
compared to 11 microM for wild-type hK2 . The k(cat) for [Val217]hK2 was 
more than 100-fold lower than for hK2 . hK2, but not [Val217]hK2, was able 
to activate [Val217] phK2 . [Val217]hK2 also showed altered specificity on a 
synthetic peptide substrate compared to wild-type hK2, which exhibited 
partial hydrolysis at a PSA chymotrypsin-like cleavage 
site as well as the trypsin-like site cleaved by hK2 . 

These results indicate that Ala217 is a key residue affecting the catalytic 
properties of hK2 . 

... a serine protease found in prostate tissues that has 78% amino acid 
sequence identity with prostate-specific antigen ( 
PSA ) . We have previously reported the affinity purification of hK2 
heterologously expressed in a hamster cell. . . 

...a synthetic peptide substrate compared to wild-type hK2, which exhibited 
partial hydrolysis at a PSA chymotrypsin-like cleavage 
site as well as the trypsin-like site cleaved by hK2 . 

These results indicate that Ala217 is a key residue affecting the catalytic 
properties . . . 
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PURPOSE: To investigate the binding of the prostate-specific 
antigen (PSA) to human alpha 2-macroglobulin (alpha 2-M) and to 
alpha 1-antichymotrypsin (ACT). MATERIALS AND METHODS: Binding analysis was 
evaluated by electrophoresis, Western-blotting, enzyme -linked- 
immunosorption assay (ELISA) and size exclusion chromatography. 
Quantification of PSA and of different forms of alpha 2-M was 
performed using commercial test kits. The cleavage site of 
PSA in alpha 2-M was analyzed by SDS-PAGE and microsequencing . 
RESULTS: Binding of PSA to alpha 2-M is initiated by the 
cleavage of the peptide bond between amino acids Tyr 68 6 and Glu 687 
of the bait region indicating a chymotrypsin-like activity of the PSA 
. The PSA's proteolytic cleavage triggers the transformation of 
alpha 2-M as detected by conformation-specific monoclonal antibodies. 
Kinetic analysis revealed faster binding of PSA to alpha 2-M than to 
ACT. The PSA bound to alpha 2-M is caged by the inhibitor and thus 
escapes detection by antibodies. This results in an incorrect calculation 
of the level of PSA when released from prostate into the blood. 
Complexes of PSA-alpha 2-M and PSA-ACT were found to bind to 
the alpha 2-macroglobulin receptor/LDL receptor-related protein (alpha 
2-M-R/LRP) which may be the clearance receptor for PSA. CONCLUSIONS: 
Quantifying free PSA and PSA-ACT complexes, as routinely done 
in managing prostate-associated diseases, does not represent the total 
secretion capacity of the prostate. The proteinase inhibitor alpha 2-M has 
to be considered as a main contributor to PSA complex formation in 
the blood. 

Prostate-specific antigen forms complexes with human 
alpha 2-macroglobulin and binds to the alpha 2-macroglobulin receptor. . . 

PURPOSE: To investigate the binding of the prostate-specific 
antigen (PSA) to human alpha 2-macroglobulin (alpha 2-M) and to 
alpha 1-antichymotrypsin (ACT). MATERIALS AND METHODS: Binding analysis was 
evaluated by electrophoresis, Western-blotting, enzyme -linked 
immunosorption assay (ELISA) and size exclusion chromatography. 
Quantification of PSA and of different forms of alpha 2-M was 
performed using commercial test kits. The cleavage site of 
PSA in alpha 2-M was analyzed by SDS-PAGE and microsequencing. 
RESULTS: Binding of PSA to alpha 2-M is initiated by the 
cleavage of the peptide bond between amino acids Tyr 686 and Glu 687 
of the bait region indicating a chymotrypsin-like activity of the PSA 
. The PSA ! s proteolytic cleavage triggers the transformation of 
alpha 2-M as detected by conformation-specific monoclonal antibodies. 
Kinetic analysis revealed faster binding of PSA to alpha 2-M than to 
ACT. The PSA bound to alpha 2-M is caged by the inhibitor and thus 
escapes detection by antibodies. This results in an incorrect calculation 
of the level of PSA when released from prostate into the blood. 
Complexes of PSA-alpha 2-M and PSA-ACT were found to bind to 
the alpha 2-macroglobulin receptor/LDL receptor-related protein (alpha 
2-M-R/LRP) which may be the clearance receptor for PSA. CONCLUSIONS: 
Quantifying free PSA and PSA-ACT complexes, as routinely done 
in managing prostate-associated diseases, does not represent the total... 



. . . The proteinase inhibitor alpha 2-M has to be considered as a main 

contributor to PSA complex formation in the blood. 
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Prostate-specific antigen (PSA ) is a serine 
protease secreted by both normal prostate glandular cells and prostate 
cancer cells. The major proteolytic substrates for PSA are the 
gel-forming proteins in semen, semenogelin (Sg) I and II. On the basis of 
the PSA cleavage map for Sg I and II, a series of small 
peptides (i.e., < or = 7 amino acids) was synthesized and coupled at the 
COOH terminus to 7-amino-4-methyl coumarin . Using these f luorescently 
tagged substrates, K(m)s and k(cat)s were determined for PSA 
hydrolysis, and the substrates were also tested for activity against a 
panel of purified proteases. Previously, a variety of chymotrypsin 
substrates have been used to assay the enzymatic activity of PSA. The 
present studies have identified a peptide sequence with a high degree of 
specificity for PSA (ie., no detectable hydrolysis by chymotrypsin) 
and improved K(m)s and k(cat)s over previously used substrates. On the 
basis of these parameters, the best peptide substrate for PSA has the 
amino acid sequence HSSKLQ. Using PC-82 human prostate cancer xenografts 
and human prostate tissues, this PSA substrate was used to document 
that prostate cancer cells secrete enzymatically active PSA into the 
extracellular fluid but that once in the blood, PSA is not 
enzymatically active. On the basis of this information, it should be 
possible to use the HSSKLQ peptide as a carrier to target peptide-coupled 
prodrugs for selective activation within sites of PSA 
-secreting, metastatic prostate cancer cells and not within the blood or 
other nonprostatic normal tissues. 

Specific and efficient peptide substrates for assaying the proteolytic 
activity of prostate-specific antigen. 

Prostate- specific antigen (PSA ) is a serine 
protease secreted by both normal prostate glandular cells and prostate 
cancer cells. The major proteolytic substrates for PSA are the 
gel-forming proteins in semen, semenogelin (Sg) I and II. On the basis of 
the PSA cleavage map for Sg I and II, a series of small 
peptides (i . e . , < or = 7 . . . 

... Using these f luorescently tagged substrates, K(m)s and k(cat)s were 
determined for PSA hydrolysis, and the substrates were also tested 
for activity against a panel of purified proteases. Previously, a variety 
of chymotrypsin substrates have been used to assay the enzymatic activity 
of PSA. The present studies have identified a peptide sequence with a 
high degree of specificity for PSA (ie., no detectable hydrolysis by 
chymotrypsin) and improved K(m)s and k(cat)s over previously used 



substrates. On the basis of these parameters, the best peptide substrate 
for PSA has the amino acid sequence HSSKLQ. Using PC-82 human 
prostate cancer xenografts and human prostate tissues, this PSA 
substrate was used to document that prostate cancer cells secrete 
enzymatically active PSA into the extracellular fluid but that once 
in the blood, PSA is not enzymatically active. On the basis of this 
information, it should be possible to. . . 

. . . the HSSKLQ peptide as a carrier to target peptide-coupled prodrugs for 
selective activation within sites of PSA-secreting, metastatic 
prostate cancer cells and not within the blood or other nonprostatic normal 
tissues . 
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PURPOSE: The ratio of free-to-total prostate specific 
antigen (PSA ) in serum is greater in patients with benign 
prostatic hyperplasia (BPH) than in those with prostate cancer, and it 
provides a means of partially discriminating these 2 diseases. To 
understand the molecular mechanism of why the free-to-total PSA ratio 
is greater in BPH than in prostate cancer we analyzed PSA obtained 
directly from nodules of BPH tissue. MATERIALS AND METHODS: PSA from 
BPH nodule fluids was first purified by gel filtration and ion exchange 
chromatography. Purified BPH PSA was characterized by gel 
electrophoresis, enzyme assay and N-terminal sequence analysis of the 
amino acids. RESULTS: A single band at 30 kDa . on sodium dodecyl sulfate 
polyacrylamide gel electrophoresis under nonreducing conditions was 
identical to that of seminal fluid PSA. Under reducing conditions 
most BPH PSA was degraded, whereas most seminal fluid PSA 

existed as an intact molecule. BPH PSA had multiple internal 
cleavages in addition to the common cleavage site between 
lysines 145 and 146 of seminal fluid PSA. Cleavage sites 

at C-terminals of histidine 54 and phenylalanine 57 were also detected. 
Enzymatic activity studies with different substrates showed that PSA 
from seminal fluid and BPH nodules had similar specific trypsin-like 
activity. However, BPH PSA had much lower specific chymotrypsin-like 
activity than seminal fluid PSA. N-terminal sequence analysis showed 
that BPH PSA was neither in the pre-proenzyme form (261 amino acids) 



nor the zymogen proenzyme form (244 amino acids) of PSA, both of 
which are known precursors of mature PSA (237 amino acids) . 
CONCLUSIONS: Most PSA in BPH nodules is in the nicked form with low 
chymotrypsin-like activity. When it leaks into the circulation it will form 
fewer PSA-antichymotrypsin complexes and more will remain in the free 
form. We predict that a protease with trypsin-like activity in BPH nodule 
fluid is probably responsible for the nicked form of BPH PSA. These 
findings suggest that antibodies produced against PSA in BPH nodules 
may be useful in discriminating prostate cancer from BPH. 

Prostate specific antigen in benign prostatic 
hyperplasia: purification and characterization. 

PURPOSE: The ratio of free-to- total prostate specific 
antigen (PSA ) in serum is greater in patients with benign 
prostatic hyperplasia (BPH) than in those with. . . 

... discriminating these 2 diseases. To understand the molecular mechanism 
of why the free-to-total PSA ratio is greater in BPH than in prostate 
cancer we analyzed PSA obtained directly from nodules of BPH tissue. 
MATERIALS AND METHODS: PSA from BPH nodule fluids was first purified 
by gel filtration and ion exchange chromatography. Purified BPH PSA 
was characterized by gel electrophoresis, enzyme assay and 
N-terminal sequence analysis of the amino acids. RESULTS: A single band at 



. . . dodecyl sulfate polyacrylamide gel electrophoresis under nonreducing 

conditions was identical to that of seminal fluid PSA. Under reducing 

conditions most BPH PSA was degraded, whereas most seminal fluid 

PSA existed as an intact molecule. BPH PSA had multiple 

internal cleavages in addition to the common cleavage 

site between lysines 145 and 146 of seminal fluid PSA. 

Cleavage sites at C-terminals of histidine 54 and phenylalanine 

57 were also detected. Enzymatic activity studies with different substrates 

showed that PSA from seminal fluid and BPH nodules had similar 

specific trypsin-like activity. However, BPH PSA had much lower 

specific chymotrypsin-like activity than seminal fluid PSA . 

N-terminal sequence analysis showed that BPH PSA was neither in the 

pre-proenzyme form (261 amino acids) nor the zymogen proenzyme form (244 

amino acids) of PSA, both of which are known precursors of mature 

PSA (237 amino acids). CONCLUSIONS: Most PSA in BPH nodules is 

in the nicked form with low chymotrypsin-like activity. When it leaks into 

the circulation it will form fewer PSA-antichymotrypsin complexes and 

more will remain in the free form. We predict that a protease... 

...like activity in BPH nodule fluid is probably responsible for the nicked 
form of BPH PSA . These findings suggest that antibodies produced 
against PSA in BPH nodules may be useful in discriminating prostate 
cancer from BPH. 
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Prostate-specific antigen (PSA) increases in the 
plasma of patients with prostate cancer, and has therefore been used as a 
reliable tumor marker. It has been demonstrated that prostate cancer cells 
over-express urokinase-type plasminogen activator (uPA) , which plays an 
important role in tumor invasion and metastasis. We found that PSA 
converts the single-chain proform of urokinase-type plasminogen activator 
(scuPA) to an active 2-chain form. The active 2-chain uPA generated from 
scuPA by PSA was measured by hydrolyzation of S-2444, a synthetic 
substrate for uPA. PSA activated scuPA time- and dose-dependently . 
SDS-PAGE analysis revealed that, after incubation with PSA, the 
intensity of the 55-kDa band of scuPA decreased concomitantly with 
increases in the intensity of the 2 bands at 33 kDa and 22 kDa. 
Amino-acid-sequence analysis indicated that PSA cleaved 
Lysl58-Ilel59, which corresponds with the site cleaved by 
.plasmin. PSA did not enhance or impair the activity of the 2-chain 
form of uPA. These findings imply that PSA could be an initiator of 
the protease cascade involved in prostate-cancer invasion and metastasis. 

Prostate-specific antigen activates single-chain 
urokinase-type plasminogen activator. 

Prostate- specific antigen (PSA) increases in the 
plasma of patients with prostate cancer, and has therefore been used as... 

... activator (uPA) , which plays an important role in tumor invasion and 
metastasis. We found that PSA converts the single-chain proform of 
urokinase-type plasminogen activator (scuPA) to an active 2-chain form. The 
active 2-chain uPA generated from scuPA by PSA was measured by 
hydrolyzation of S-2444, a synthetic substrate for uPA. PSA activated 
scuPA time- and dose-dependently. SDS-PAGE analysis revealed that, after 
incubation with PSA , the intensity of the 55-kDa band of scuPA 
decreased concomitantly with increases in the... 

...the 2 bands at 33 kDa and 22 kDa. Amino-acid-sequence analysis indicated 
that PSA cleaved Lysl58-Ilel59, which corresponds with the 
site cleaved by plasmin. PSA did not enhance or impair 

the activity of the 2-chain form of uPA. These findings imply that 
PSA could be an initiator of the protease cascade involved in 
prostate-cancer invasion and metastasis. 
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We have developed a new procedure for purifying prostate- 



specific antigen (PSA ) from human seminal fluid. The 

method is based on ammonium sulfate precipitation, hydrophobic interaction 

chromatography, gel filtration, and anion-exchange chromatography. It can 

be completed within 2 days with a recovery of intact PSA of 30%. By 

anion-exchange chromatography, five isoforms of PSA (A, B, C, D, and 

E) can be separated. The major form (PSA-B) consists of the intact 

enzyme / as shown by the occurrence of only one band of 33 kDa in 

sodium dodecyl sulf ate-polyacrylamide gel electrophoresis under reducing or 

nonreducing conditions, and by amino acid sequencing, which reveals only 

one amino-terminal sequence corresponding to the reported amino-terminal 

sequence of intact PSA. The specific absorbance of 1 g/L PSA-B 

at 280 nm was 1.61, and 80% of the PSA-B formed a complex with alpha 

1-antichymotrypsin, indicating that it is enzymatically active. Three 

cleaved forms of PSA with different nicking sites and low 

enzymatic activity were separated from intact PSA by ion-exchange 

chromatography. In addition, we isolated a glycosylation variant, PSA 

-A, which showed a higher isoelectric point (pi = 7.2) than PSA-B (pi 

= 6.9) but similar enzymatic activity; this form accounts for 5-10% of 

total PSA. After treatment with sialidase, PSA-A and B had the 

same isoelectric point value (pi = 7.7). 

Purification and characterization of different molecular forms of 
prostate-specific antigen in human seminal fluid. 

We have developed a new procedure for purifying prostate- 
specific antigen (PSA ) from human seminal fluid. The 

method is based on ammonium sulfate precipitation, hydrophobic interaction 
chromatography. . . 

. . . anion-exchange chromatography. It can be completed within 2 days with a 
recovery of intact PSA of 30%. By anion-exchange chromatography, five 
isoforms of PSA (A, B, C, D, and E) can be separated. The major form 

(PSA-B) consists of the intact enzyme , as shown by the 
occurrence of only one band of 33 kDa in sodium dodecyl... 

. . . reveals only one amino-terminal sequence corresponding to the reported 

amino-terminal sequence of intact PSA. The specific absorbance of 1 

g/L PSA-B at 280 nm was 1.61, and 80% of the PSA-B formed a 

complex with alpha 1-antichymotrypsin, indicating that it is enzymatically 

active. Three cleaved forms of PSA with different nicking 

sites and low enzymatic activity were separated from intact PSA 

by ion-exchange chromatography. In addition, we isolated a glycosylation 

variant, PSA -A, which showed a higher isoelectric point (pi = 7.2) 

than PSA -B (pi = 6.9) but similar enzymatic activity; this form 

accounts for 5-10% of total PSA. After treatment with sialidase, 

PSA-A and B had the same isoelectric point value (pi = 7.7) . 
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ABSTRACT: Human glandular kallikrein 2 (hK2) is a serine protease expressed 
by the prostate gland with 80% identity in primary structure to 
prostate-specific antigen (PSA) . Recently, hK2 

was shown to activate the zymogen form of PSA (proPSA) in vitro and 
is likely to be the physiological activator of PSA in the prostate. 
hK2 is also able to activate urokinase and effectively cleave 
fibronectin. We studied the substrate specificity of hK2 and regulation 
of its activity by zinc and extracellular protease inhibitors present in 
the prostate and seminal plasma. The enzymatic activity and substrate 
specificity was studied by determining hK2 cleavage sites in 
the major gel proteins in semen, semenogelin I and II, and by measuring 
hydrolysis of various tripeptide aminomethylcoumarin substrates. HK2 
cleaves substrates C-terminal of single or double arginines. Basic 
amino acids were also occasionally found at several other positions 
N-terminal of the cleavage site. Therefore, the substrate 
specificity ofhK2 fits in well with that of a processor of protein 
precursors. Possible regulation mechanisms were studied by testing the 
ability of Zn2+ and different protease inhibitors to inhibit hK2 by 
kinetic measurements. Inhibitory constants were determined for the most 
effective inhibitors PCI and Zn2+. The high affinity of PCI for hK2 {kass 
= 2.0 X 105 M-lcntdots-1) and the high concentrations of PCI (4 muM) and 
hK2 (0.2 muM) in seminal plasma make hK2 a very likely physiological 
target protease for PCI. hK2 is inhibited by Zn2+ at micromolar 
concentrations well below the 9 mM zinc concentration found in the 
prostate. The enzymatic activity of hK2 is likely to be reversibly 
regulated by Zn2+ in prostatic fluid. This regulation may be impaired in 
CAP and advanced metastatic cancer resulting in lack of control of the 
hK2 activity and a need for other means of control. 
. . .ABSTRACT: a serine protease expressed by the prostate gland with 80% 
identity in primary structure to prostate-specific 
antigen (PSA) . Recently, hK2 was shown to activate the 
zymogen form of PSA (proPSA) in vitro and is likely to be the 
physiological activator of PSA in the prostate. hK2 is also able to 
activate urokinase and effectively cleave fibronectin. We studied 
the substrate specificity of hK2 and regulation of its activity by zinc 



...prostate and seminal plasma. The enzymatic activity and substrate 
specificity was studied by determining hK2 cleavage sites in 
the major gel proteins in semen, semenogelin I and II, and by measuring 
hydrolysis of various tripeptide aminomethylcoumarin substrates. HK2 
cleaves substrates C-terminal of single or double arginines. Basic 
amino acids were also occasionally found at several other positions 
N-terminal of the cleavage site. Therefore, the substrate 
specificity ofhK2 fits in well with that of a processor of protein. . . 
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Abstract: This article discusses proven and possible ways to generate novel 
cleavage specificities in serine proteases using combinatorial 
mutagenesis, compares the different ways of screening or selecting for 
desirable mutants, and examines the ways in which combinatorial 
substrate libraries can be used to gain a more comprehensive insight 
into protease cleavage preferences. The use of bacteriophage to 
display both combinatorial protease libraries and combinatorial 
substrate libraries will be discussed. 

Abstract: This article discusses proven and possible ways to generate novel 
cleavage specificities in serine proteases using combinatorial 
mutagenesis, compares the different ways of screening or selecting. . . 

...which combinatorial substrate libraries can be used to gain a more 
comprehensive insight into protease cleavage preferences. The use 
of bacteriophage to display both combinatorial protease libraries and 
combinatorial substrate libraries... 

...Identifiers — ALPHA- LYTIC PROTEASE; INTERLEUKIN- 1-BETA CONVERTING- 
ENZYME; PROSTATE-SPECIFIC ANTIGEN; 

SUBSTRATE-BINDING SITE; PHAGE DISPLAY; RANDOM MUTAGENESIS; 
PLASMINOGEN- ACTIVATOR; SERINE PROTEASES; IN-VIVO; RAPID IDENTIFICATION 
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Abstract: The third human tissue kallikrein to be identified, hK2, could be 
an alternate or complementary marker to kallikrein hK3 (prostate- 
specific antigen) for prostate diseases, Most of the hK2 in 
seminal plasma forms an inactive complex with protein C inhibitor 
(PCI), a serpin secreted by seminal vesicles, As serpin inhibitors 
behave as suicide substrates that are cleaved early in the 
interaction with their target enzyme, and kallikreins have 
different sensitivities to serpin inhibitors, we prepared a series of 
substrates with intramolecularly quenched fluorescence based on the 
sequences of the serpin reactive loops, They were used to compare the 
substrate specificities of hKl and hK2, which both have trypsin-like 



specificity, and thus differ from chymotrypsin-like hK3, The 
serpin-derived peptides behaved as kallikrein substrates whose 
sensitivities reflected the specificity of the parent inhibitory 
proteins, Substrates derived from PCI were the most sensitive for both 
hKl and hK2 with specificity constants of about 10(7) M-l.s(-l). Those 
derived from antithrombin III and alpha (2 ) -antiplasmin were more 
specific for hK2 while a kallistatin-derived substrate was specifically 
cleaved by hKl, hKl and hK2 substrates of greater specificity 
were obtained using chimeric peptides based on the sequence of serpin 
reactive loops, 

The main difference between specificities of hKl and hK2 arise 
because hK2 can accommodate positively charged as well as small 
residues at P-2 and requires an arginyl residue at P-l, Thus, unlike 
hKl, hK2 does not cleave kininogen derived substrates overlapping 
the region of N-terminal insertion of bradykinin in human kininogens. 
...Abstract: kallikrein to be identified, hK2, could be an alternate or 
complementary marker to kallikrein hK3 (prostate-specific 
antigen) for prostate diseases, Most of the hK2 in seminal plasma 
forms an inactive complex with... 

...a serpin secreted by seminal vesicles, As serpin inhibitors behave as 
suicide substrates that are cleaved early in the interaction with 
their target enzyme, and kallikreins have different sensitivities 
to serpin inhibitors, we prepared a series of substrates with. . . 

... alpha (2 ) -antiplasmin were more specific for hK2 while a 

kallistatin-derived substrate was specifically cleaved by hKl, 
hKl and hK2 substrates of greater specificity were obtained using 
chimeric peptides based. . . 

...2 and requires an arginyl residue at P-l, Thus, unlike hKl, hK2 does not 
cleave kininogen derived substrates overlapping the region of 
N-terminal insertion of bradykinin in human kininogens. 
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Abstract: A crystal structure of the serine protease, mouse glandular 

kallikrein 13 (mGK-13) has been determined at 2, 6-A resolution. This 
enzyme, isolated from the mouse submandibular gland, is also 
known as prorenin-converting enzyme and cleaves 

submandibular gland Ren-2 prorenin to yield active renin. The mGK-13 
structure is similar to other members of the mammalian serine protease r 



family, having five conserved disulfide bonds and an active site 
located in the cleft between two beta-barrel domains. The mGK-13 
structure reveals for the first time an ordered kallikrein loop 
conformation containing a short 3(10) helix. This loop is disordered in 
the related porcine pancreatic kallikrein and rat submandibular tonin 
structures. The kallikrein loop is in close spatial proximity to the 
active site and is also involved in a dimeric arrangement of 
mGK-13. The catalytic specificity of mGK-13 for Ren-2 prorenin was 
studied by modeling a prorenin-derived peptide into the active 
site of mGK-13. This model emphasizes two electronegative 
substrate specificity pockets on the mGK-13 surface, which could 
accommodate the dibasic P2 . and Pt residues at the sits of prorenin 
cleavage by mGK-13. 

Title: The crystal structure of the mouse glandular kallikrein-13 (prorenin 
converting enzyme) 

...Abstract: mouse glandular kallikrein 13 (mGK-13) has been determined at 
2,6-A resolution. This enzyme, isolated from the mouse 
submandibular gland, is also known as prorenin-converting enzyme 
and cleaves submandibular gland Ren-2 prorenin to yield active 
renin. The mGK-13 structure is similar. . . 

. . .members of the mammalian serine protease family, having five conserved 
disulfide bonds and an active site located in the cleft between 
two beta-barrel domains. The mGK-13 structure reveals for... 

...rat submandibular tonin structures. The kallikrein loop is in close 
spatial proximity to the active site and is also involved in a 
dimeric arrangement of mGK-13. The catalytic specificity of... 

. . . for Ren-2 prorenin was studied by modeling a prorenin-derived peptide 
into the active site of mGK-13. This model emphasizes two 
electronegative substrate specificity pockets on the mGK-13 surface, 
which could accommodate the dibasic P2 . and Pt residues at the sits of 
prorenin cleavage by mGK-13. 
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Abstract: The addition of poly-alpha 2, 8-N-acetylneuraminic acid 

(polysialic acid; PSA) to the neural cell adhesion molecule NCAM 
plays a crucial role in neural development [1-3], neural regeneration 
[4], and plastic processes in the vertebrate brain associated with 
neurite outgrowth [5] , axonal pathfinding [6] , and learning and memory 
[7-9] . PSA levels are decreased in people affected by 
schizophrenia [10], and PSA has been identified as a specific 
marker for some neuroendocrine and lymphoblastoid tumours [11-13]; 
expression of PSA on the surface of these tumour cells modulates 
their metastatic potential [11,13], Studies aimed at understanding 
PSA biosynthesis and the dynamics of its production have largely 
been promoted by the cloning of polysialyltransf erases (PST-1 in 



hamster; PST in human and mouse) [14-16] . However, the number of 

enzymes involved in the biosynthesis of PSA has not been 

identified. Using incompletely glycosylated NGAM variants and soluble 

recombinant glycosyltransf erases, we reconstituted the site at 

which PST-1 acts to polysialylate NGAM in vitro. The data presented 

here clearly demonstrate that polysialylation of NCAM is catalyzed by a 

single enzyme, PST-1, and that terminal sialylation of the N 

glycan core is sufficient to generate the PSA acceptor site 

. Our results also show that PST-1 can act on core structures with the 

terminal sialic acid connected to galactose via an alpha 2,3 or alpha 

2,6 linkage. 

Title: POLYSIALYLATION OF NCAM BY A SINGLE ENZYME 

Abstract: The addition of poly-alpha 2, 8-N-acetylneuraminic acid 

(polysialic acid; PSA) to the neural cell adhesion molecule NCAM 

plays a crucial role in neural development [1... 

...brain associated with neurite outgrowth [5], axonal pathfinding [6], and 
learning and memory [7-9] . PSA levels are decreased in people 
affected by schizophrenia [10], and PSA has been identified as a 
specific marker for some neuroendocrine and lymphoblastoid tumours 
[11-13]; expression of PSA on the surface of these tumour cells 
modulates their metastatic potential [11,13]. Studies aimed at 
understanding PSA biosynthesis and the dynamics of its production 
have largely been promoted by the cloning of . . . 

...human and mouse) [14-16], However, the number of enzymes involved in the 
biosynthesis of PSA has not been identified. Using incompletely 
glycosylated NCAM variants and soluble recombinant 
glycosyltransf erases, we reconstituted the site at which PST-1 
acts to polysialylate NCAM in vitro. The data presented here clearly 
demonstrate that polysialylation of NCAM is catalyzed by a single 
enzyme, PST-1, and that terminal sialylation of the N glycan core 
is sufficient to generate the PSA acceptor site. Our 
results also show that PST-1 can act on core structures with the 
terminal . . . 
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Abstract: Systemic chemotherapy with currently available agents has not 

improved survival for patients with hormone refractory prostate cancer 
(HRPC) , consequently, the evaluation of new agents is warranted. 
Topotecan is a specific inhibitor of topoisomerase I with broad 
antitumor activity in preclinical studies. The purpose of this phase II 
trial was to determine the objective response rate of topotecan 
administered as a 30 minute infusion for five consecutive days in men 
with metastatic HRPC. Thirty-four evaluable patients were treated with 
topotecan 1.1-1.5 mg/m(2) as a 30 minute infusion daily for five days, 
repeated every three weeks until disease progression or unacceptable 



toxicity. Response was assessed with a combination of standard solid 
tumor response criteria and the serum prostate specific 
antigen (PSA) for patients with bidimensionally measurable 
disease, and by serial measurements of the PSA in patients with 
bone only (evaluable) disease. One of 13 patients (7.6%) with 
measurable soft tissue disease had a PR in nodal sites. Of 21 
patients with only osseous metastases, 1 (4.7%) had improvement in bone 
scan. Six of the 34 evaluable patients (17.6%) had the serum PSA 
decrease by greater than or equal to 50% and 2 (5.8%) had PSA 
decreases of greater than or equal to 75%. Toxicity was chiefly 
hematologic with 66% of patients experiencing Grade 3 or 4 
granulocytopenia. Thirty-nine percent of cycles required a delay to 
allow for hematologic recovery and ten patients required red cell 
transfusions. Nonhematologic toxicity, mainly nausea and alopecia, was 
mild. Topotecan administered at this dose and schedule has limited 
activity in patients with HRPC. Further trials of topo I inibition in 
HRPC should utilize alternative schedules of topotecan (e.g., prolonged 
infusion) or other camptothecin analogs with more potent topo I 
inhibitory activity. 

...Abstract: Response was assessed with a combination of standard solid 
tumor response criteria and the serum prostate specific 
antigen (PSA) for patients with bidimensionally measurable 
disease, and by serial measurements of the PSA in patients with 
bone only (evaluable) disease. One of 13 patients (7.6%) with 
measurable soft tissue disease had a PR in nodal sites. Of 21 
patients with only osseous metastases, 1 (4.7%) had improvement in bone 
scan. Six of the 34 evaluable patients (17.6%) had the serum PSA 
decrease by greater than or equal to 50% and 2 (5.8%) had PSA 
decreases of greater than or equal to 75%. Toxicity was chiefly 
hematologic with 66% of . . . 

...Identifiers — DNA UNTWISTING ENZYME; TOPOISOMERASE-I ; SOLID TUMORS; 
CAMPTOTHECIN; INHIBITOR; PAIN 

...Research Fronts: CELL LUNG-CANCER; CHEMOTHERAPY PLUS RADICAL 

RADIOTHERAPY; SEQUENCE SPECIFICITY OF DRUG-STIMULATED TOPOISOMERASE-I I 
DNA CLEAVAGE) 

94-4198 001 (SURAMIN IN-VITRO; BASIC FIBROBLAST GROWTH- FACTOR; CENTRAL 
VASCULAR SMOOTH-MUSCLE CELLS) 
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Abstract: We have previously reported the presence of proteolytic activity 
in conditioned medium from human fibroblast cultures that cleaves 
insulin-like growth factor-binding protein-5 (IGFBP-5) into 
non-IGF-I-binding fragments. Coincubation of IGF-I or IGF-II and 
IGFBP-5 with fibroblast cultures decreased proteolysis. The protease 
was purified by heparin-Sepharose affinity chromatography. The purified 
protease cleaved IGFBP-5 into 22-, 20-, and 17-kilodalton 
non-IGF-I-binding fragments. Protease inhibitor profiles obtained using 
partially purified enzyme showed that it was a calcium-dependent 
serine protease. After chelation with EDTA, the activity could only be 
partially restored with zinc, indicating that it was probably not a 



metalloprotease . The protease was specific for IGFBP-5 and did not 
cleave pure IGFBP-1, -2, -3, or -4. IGF-I and IGF-II caused 
minimal inhibition of proteolysis in. vitro. This suggests that the 
IGF-I-induced increase in IGFBP-5 in fibroblast medium is only 
partially due to direct protease inhibition. Heparin, antithrombin-III 
(AT-III), and heparin cofactor-II had inhibitory activity, and heparin 
potentiated the activity of AT-III. Synthetic peptides, that contained 
the active sites of AT-III and alpha ( 1 ) -antichymotrypsin, were 
also inhibitory. Peptides containing sequences found in two basic 
regions of IGFBP-5 were tested, and one had inhibitory activity. In 
summary, fibroblasts secrete a serine protease that cleaves 
IGFBP-5 and is specific for this form of IGFBP. The protease has 
properties that are similar to kallikreins, a family of serine 
proteases that is known to cleave epidermal and nerve growth 
factor-binding proteins. 

Title: HUMAN FIBROBLASTS SECRETE A SERINE- PROTEASE THAT CLEAVES 

INSULIN-LIKE GROWTH FACTOR-BINDING PROTEIN-5 
...Abstract: previously reported the presence of proteolytic activity in 

conditioned medium from human fibroblast cultures that cleaves 

insulin-like growth factor-binding protein-5 (IGFBP-5) into 

non-IGF-I-binding fragments. . . 
...cultures decreased proteolysis. The protease was purified by 

heparin-Sepharose affinity chromatography. The purified protease 

cleaved IGFBP-5 into 22-, 20-, and 17-kilodalton 

non-IGF-I-binding fragments. Protease inhibitor profiles obtained using 
partially purified enzyme showed that it was a calcium-dependent 
serine protease. After chelation with EDTA, the activity. . . 

...was probably not a metalloprotease. The protease was specific for 
IGFBP-5 and did not cleave pure IGFBP-1, -2, -3, or -4. IGF-I and 
IGF-II caused minimal inhibition. . . 

...activity, and heparin potentiated the activity of AT-III. Synthetic 
peptides, that contained the active sites of AT-III and 
alpha (1) -antichymotrypsin, were also inhibitory. Peptides containing 
sequences found in. . . 

...were tested, and one had inhibitory activity. In summary, fibroblasts 
secrete a serine protease that cleaves IGFBP-5 and is specific 
for this form of IGFBP. The protease has properties that are similar to 
kallikreins, a family of serine proteases that is known to cleave 
epidermal and nerve growth factor-binding proteins. 
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Abstract: Prespore-specif ic antigen (PsA) is a cell-surface 

glycoprotein isolated from Dictyostelium discoideum, which is 
post-translationally modified by addition of carbohydrate to threonine 
residues of the carboxy-terminal peptide domain, and a 
glycosylphosphatidylinositol (GPI) anchor which attaches the 
glycoprotein to the cell membrane. The GPI anchor was isolated by 
proteolytic cleavage of the protein, and the structure of the 
lipid and glycan portions of the anchor were determined. The lipid 
moiety of the anchor is an inositolphosphoceramide which contains C18:0 
phytosphingosine as a long chain base, and a mixture of fatty acids 
with a Cl 8: 1 mono-unsaturated fatty acid as the major component. The 
purified GPI anchor was susceptible to digestion by a bacterial 
phosphatidylinositol-specif ic phospholipase-C enzyme. The glycan 
of the GPI anchor consisted of two molecular species present in the 
ratio 55:45, the structures of which were determined by exoglycosidase 
sequencing and found to be Manalphal-2Manalphal-6Manalphal-4GlcNH2 and 
Manalphal-2Manalphal-2Manalphal-6Manalphal-4GlcNH2 . The glucosamine in 
both structures is glycosidically linked to the inositol ring of the 
inositolphosphoceramide. The GPI glycan structures are consistent with 
the conserved core structure of all characterised GPI anchors, and the 
structure of the D. discoideum GPI moiety has features in common with 
structures from yeast, protozoa and higher eukaryotes. 

Compositional analysis of the carbohydrate attached to threonine 
residues in the carboxy-terminal peptide domain is also presented. The 
oligosaccharides bind to wheat germ agglutinin, and contain glucosamine 
and fucose as the major constituents. 

Title: POSTTRANSLATIONAL MODIFICATIONS OF THE DICTYOSTELIUM-DISCOIDEUM 

GLYCOPROTEIN PSA - GLYCOSYLPHOSPHATIDYLINOSITOL MEMBRANE ANCHOR 

AND COMPOSITION OF O-LINKED OLIGOSACCHARIDES 
Abstract: Prespore-specif ic antigen (PsA) is a cell-surface 

glycoprotein isolated from Dictyostelium discoideum, which is 

post-translationally modified by. . . 

. . .which attaches the glycoprotein to the cell membrane. The GPI anchor was 
isolated by proteolytic cleavage of the protein, and the 
structure of the lipid and glycan portions of the anchor... 

...The purified GPI anchor was susceptible to digestion by a bacterial 
phosphatidylinositol-specif ic phospholipase-C enzyme. The glycan 
of the GPI anchor consisted of two molecular species present in the 
ratio . . . 
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Abstract: Two closely related kallikrein-like proteinases having little 



activity toward the standard synthetic amide substrates of tissue 
kallikreins were isolated from the rat submandibular gland. They were 
found to be the protein products of the rKlk2 (tonin) and the rKlk9 
genes by amino acid sequence analysis (nomenclature of the genes and 
proteins of the kallikrein family is according to the proposal of the 
discussion panel from the participants of the KININ '91 meeting held 
Sept. 8-14, 1991, in Munich, Germany) . These two proteinases of similar 
structure also had very similar physicochemical properties. They 
differed from other kallikrein-related proteinases in having high pH(i) 
values of 6.20 (rK2) and 6.85 (rK9). Kallikrein rK2 was purified as a 
single peptide chain, whereas rK9 appeared as a two-chain protein after 
reduction. Their enzymatic properties were also very similar and 
differed significantly from those of other rat kallikrein-related 
proteinases. Unlike the five other kallikrein-related proteinases we 
have purified so far, kallikrein rK9 was not inhibited by aprotinin. 
rK9 also differed from rK2 by its tissue localization. The prostate 
gland contained only rK9 where it was the major kallikrein-like 
component . 

The amino acids preferentially accommodated by the proteinase S3 to 
S2 1 subsites were identified using synthetic amide and protein 
substrates. Unlike other kallikrein-related proteinases, rK2 had a 
prevalent chymotrypsin-like specificity, whereas rK9 had both 
chymotrypsin-like and trypsin-like properties. Both rK2 and rK9 
preferred a prolyl residue in position P2 of the substrate and did not 
accommodate bulky and hydrophobic residues at that position, as did 
most of the other kallikrein-related proteinases. This 
P2-proline-directed specificity is necessary for processing the 
precursors of several biologically active peptides. Subsites 
accommodating residues COOH-terminal to the scissile bond were also 
important in determining the overall substrate specificity of these 
proteinases. rK2 and rK9 both showed a preference for hydrophobic 
residues in P2 1 . Other subsites upstream of the S3 subsite were found 
to intervene in substrate binding and hydrolysis. The restricted 
specificity of rK2 and rK9 is consistent with the presence of an 
extended substrate binding site, and hence with a processing 
enzyme function. Their PI specificities enabled both proteinases 
to release angiotensin II from angiotensinogen and from angiotensinogen 
I, but rK9 was at least 100 times less active than rK2 on both 
substrates. The substrate specificities of rK2 and rK9 were correlated 
with key amino acids defining their substrate binding site. The 
predicted preferential sequence (s) around the cleavage site 
deduced from these data may be used to identify the biological 
substrate (s) of these proteinases. 

Abstract: specificity of rK2 and rK9 is consistent with the presence of 
an extended substrate binding site, and hence with a processing 
enzyme function. Their PI specificities enabled both proteinases 
to release angiotensin II from angiotensinogen and from. . . 

specificities of rK2 and rK9 were correlated with key amino acids 
defining their substrate binding site. The predicted preferential 
sequence (s) around the cleavage site deduced from these 
data may be used to identify the biological substrate (s) of these... 
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Abstract : 

The invention relates to a nucleic acid construct for expressing an active 
substance which is activated by an enzyme which is released from 
mammalian cells, which construct comprises the following components: a) at 
least one promoter element, b) at least one DNA sequence which encodes an 
active compound (protein B) c) a least one DNA sequence which encodes an 
amino acid sequence (part structure C) which can be cleaved 
specifically by an enzyme which is released from a mammalian cell, 
and d) at least one DNA sequence which encodes a peptide or protein (part 
structure D) which is bound to the active compound (protein B) by way of 
the cleavable amino acid sequence (part structure C) and inhibits the 
activity of the active compound (protein B) , and also to the use of the 
nucleic acid construct for preparing a drug for treating diseases. 



Abstract: 

...to a nucleic acid construct for expressing an active substance which is 
activated by an enzyme which is released from mammalian cells, which 
construct comprises the following components: a) at least... 

...one DNA sequence which encodes an amino acid sequence (part structure C) 
which can be cleaved specifically by an enzyme which is 

released from a mammalian cell, and d) at least one DNA sequence which. . . 

...structure D) which is bound to the active compound (protein B) by way of 
the cleavable amino acid sequence (part structure C) and inhibits the 
activity of the active compound (protein... 
Exemplary Claim: 

...isolated nucleic acid construct for expressing a biologically active 
substance which is activated by an enzyme which is released from 
mammalian cells, wherein said construct comprises the following nucleic 
acid sequences... 

...linked to; c) at least one nucleic acid sequence which encodes an amino 
acid sequence cleavable specifically by a protease which is 
released from a mammalian cell, operably linked to; d. . . 

. . .DNA sequence which encodes a polypeptide which is bound to said active 
compound by said cleavable amino acid sequence and inhibits the 
activity of said active compound, and wherein said nucleic... 

Non-exemplary Claims: 

2. A nucleic acid construct as claimed in claim 1, wherein said protease is 
a prostate specific antigen, a plasminogen activator, 
a cathepsin or a matrix metalloproteinase. . . 

. , .natural precursor of a biologically active protein compound, wherein the 
nucleic acid sequence encoding the cleavage sequence naturally 
occurring between said nucleic acid sequences b) and d) has been 
replaced by. . . 

...system, activates fibrinolysis, activates the complement system or 
activates the kinin system, or is an enzyme which converts the 
inactive precursor of a pharmacological substance into the 
pharmacologically active substance, or... 



.fragments and factor Xlla; thrombin which is mutated in the region of 
the Arg-Thr cleavage site at amino acid position 327/328; a 
fibrinolytic protein selected from the group consisting of of CVF, C3b 
and functional cleavage products thereof; an antithrombotic 
protein selected from the group consisting of protein C, C-1S... 

.nucleic acid sequences are linked to each other by way of an internal 
ribosomal entry site. 
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inJ? a J^t!!i OSOinfaS ^ S mansoni Parasite egg-induced granulomatous tissue 
inflammations resolve by fibrosis. Intralesional collagen synthesis and 
deposition are influenced by collagenase, elastase activity that is 
diminished at the chronic stage of the disease. To deterge the cause of 
diminished neutral protease activity, the authors <fat«5^l£irS\£ 
antiprotease/alpha 2-macroglobulin (alpha 2M) and Sha SroLIse 

J Pi) " extracts ~ secretions of liver granufomJs ol 
infected mice. By ELISA, both antiproteases were detected In 
granuloma-derived substances, as well as supernatant* of cultured, a^eren? 

SSSed Pr ! t ? aSe J levels were simi l»r in granuloma-derived samp^s 
IT ™tLJj? ^ Sl ? and chronical ly infected mice. However, supernatlnts 
af ut " fn^ * Sren ! ^^P"^ isolated from granuloma^ of mice with 
thaf^^ 1SVelS ° f P« te «e inhibitors several times 

. those of Similar preparations obtained from chronically 
not ltL*Z^ 1 *;, G * 1 filtratLon of samples on Sephacryl S-200 columns diS 

* • Colla 9 enase ^ elastase from protease inhibitors. By 
chromatofocusing, a few inhibitor-free collagenase as well as 
enzyme-free alpha 2M and alpha IPi-active peaks were eluted. The bulk of 
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Twenty-seven attacks of acute human pancreatitis of different severity 
were analysed concerning clinical outcome and activation of the coagulation 
and fibrinolytic systems. Consumptive coagulopathy was suggested by 
decreased platelet counts, decreased prothrombin values and consumption of 
fibrinogen during the first days in severe attacks. Factor X was slightly 
decreased the first 5 days in all attacks. Increased fibrinolysis was 
suggested by decreased plasminogen values in severe attacks. 
Fibrinogen degradation products were seen in 40% of the patients in 
blood and in 100% of the patients in the peritoneal fluid. The four 
main protease inhibitors of the two systems all showed 
protease-antiprotease complexation and lower functional than 
quantitative values. Plasma levels of antithrombin III and alpha 
2-macroglobulin were low, while the levels of Cl-inhibitor and alpha 
2-antiplasmin were high. Functional levels of all the four protease 
inhibitors were almost zero in the peritoneal fluid in severe attacks. It 
is concluded that severe acute pancreatitis results in both consumptive 
coagulopathy and in increased fibrinolysis. A local antiprotease deficiency 
is seen in the peritoneal cavity and high levels of protease-antiprotease 
complexes are also seen in plasma. All these changes are closely correlated 
to the severity of the disease and may probably determine the clinical 
outcome of the acute attack. 

... slightly decreased the first 5 days in all attacks. Increased 
fibrinolysis was suggested by decreased plasminogen values in severe 
attacks. Fibrinogen degradation products were seen in 40% of the patients 
in blood and in 100% of the patients in the peritoneal fluid. The 
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The proteinase inhibitor complexes {antithrombin III-thrombin, alpha 
2antiplasmin-plasmin and alpha lantitrypsin-elastase) in septicemia, 
fulminant hepatic failure and cardiac shock: value for diagnosis and 
therapy control in DIC/F syndrome. 
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Thrombin (Thr) , plasmin (PI) and elastase (ELP) are serine proteinases 
which are quickly inactivated by their specific inhibitors (AT III, alpha 
2AP, alpha 1AT) , if intravascular activation of coagulation and 
fibrinolytic system or if release from PMN granulocytes by different 
stimuli (F.I., endotoxin, activated factor XII, a.o.) occurs. The 
immunological determination of the developing proteinase inhibitor 
complexes (PIC) AT III-Thr, alpha 2AP-P1 and alpha 1AT-ELP gives 
information as to whether intravascular coagulation, hyperf ibrinolysis or 
unspecific proteolysis induced by elastase have taken place. Despite the 
high antiprotease activity in the plasma the a.m. serine proteinases may 
exert their proteolytic activity towards their specific substrates in vivo. 
In infectious diseases, fulminant hepatic failure and cardiac shock a 
complex consumption of coagulation factors and inhibitors may cause severe 
coagulation defects, microcirculatory disturbances and bleeding tendency. 
The PICs behaviour was determined in more than 80 patients with infectious 
diseases, in 5 patients with fulminant hepatic failure (FHF) and 7 patients 
with cardiac shock. Only in infectious diseases, mainly in septic 
complications, and septic complications during FHF and cardiac shock, are 
alpha 1AT-ELP levels found to be highly elevated. After cardiac shock, in 
FHF and in infectious diseases coagulation and fibrinolysis may 
additionally be activated. In this case AT III-Thr and alpha 2AP-P1 
complexes could be detected in the patients plasma. This indicates that 
intravascular coagulation and hyperf ibrinolysis has additionally taken 
place. To prevent bleeding complications a replacement therapy with plasma 
derivatives (AT III, plasminogen concentrate, PPSB and FFP) has been 
successfully performed in several patients with septic complications and in 
the 5 patients with FHF and the 7 patients with cardiac shock. No bleeding 
complication occurred, and the haemostatic balance could be maintained in 
the treated patients. AT III replacement therapy is necessary to stop DIC, 
PPSB improves severe coagulation defects, only FFP may additionally provide 
alpha 1AT, alpha 2AP and factor V. In acute renal failure sometimes 
plasminogen replacement is necessary to maintain a normal activity of 
the fibrinolytic system. The complex consumption of coagulation proteins in 
infectious diseases, FHF and cardiac shock cannot successfully be treated 
with an anticoagulant such as heparin alone. 

... additionally taken place. To prevent bleeding complications a 
replacement therapy with plasma derivatives (AT III, plasminogen 
concentrate, PPSB and FFP) has been successfully performed in several 
patients with septic complications and. . . 

. . . may additionally provide alpha 1AT, alpha 2AP and factor V. In acute 
renal failure sometimes plasminogen replacement is necessary to 
maintain a normal activity of the fibrinolytic system. The complex 
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Disseminated intravascular coagulation and antiprotease activity in acute 
human pancreatitis. 

Lasson A; Ohlsson K 

Scandinavian journal of gastroenterology. Supplement (NORWAY) 1986, 
126 p35-9, ISSN 0085-5928 Journal Code: UCT 
Languages : ENGLISH 
Document type: JOURNAL ARTICLE 

The coagulation and fibrinolytic systems were analysed parallel to the 
clinical evaluation in 27 attacks of acute human pancreatitis of different 
severity. Consumptive coagulopathy was evident from decreased platelet 
counts, decreased prothrombin values and consumption of fibrinogen during 
the first days in severe attacks. Fibrinolysis was suggested by decreased 
plasminogen values and the presence of fibrinogen degradation 
products. All main protease inhibitors of the two systems 
showed protease-antiprotease complexation and lower functional 
than quantitative values. Functional levels of the protease 
inhibitors were almost zero in the peritoneal fluid in severe 
attacks. It is concluded that severe acute pancreatitis results in 
consumptive coagulopathy and fibrinolysis together with a local 
antiprotease deficiency. All the changes are closely correlated to the 
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We developed a non-radioactive method of ligand western blotting for 
specific detection of active forms of serine proteases. The method consists 
of three steps: (i) separation of proteins by electrophoresis in sodium 
dodecyl sulf ate-polyacrylamide gel, followed by blotting of proteins to 
nitrocellulose membrane; (ii) binding of a specific ligand, such as soybean 
trypsin inhibitor labeled with biotin, to protease on the membrane; 
and (iii) detection of the protease-inhibitor complex by 

color reaction (or chemiluminescence) developed by streptavidin-conjugated 
peroxidase (or alkaline phosphatase) . By using this method, plasmin and 
trypsin (serine proteases) were detected, but papain (thiol protease) or 
pepsin (acidic protease) was not. Plasmin was detectable up to less than 4 
ng. Inactive precursors of serine protease, i.e. plasminogen and 
trypsinogen, did not exhibit visible bands until they were activated by 
treatment with streptokinase or trypsin, respectively. We applied this 
method to clinical samples, and succeeded in detecting plasminogen, 
after conversion to plasmin with streptokinase treatment, in as little as 5 
microliters of serum or trypsin, as it was in 10 microliters of 
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Expression and characterization of human pancreatic 

preprocarboxypeptidase Al and preprocarboxypeptidase A2 . 
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We are investigating the potential utility of human carboxypeptidases A 
in antibody-directed enzyme prodrug therapy (ADEPT) . Hybridization 
screening of a human pancreatic cDNA library with cDNA probes that encoded 
either rat carboxypeptidase Al (rCPAl) or carboxypeptidase A2 (rCPA2) was 
used to clone the human prepro-CPA homologs. After expression of the 
respective pro-hCPA cDNA in Saccharomyces cerevisiae, the enzymes were 
purified to homogeneity by a combination of hydrophobic and ion-exchange 
chromatography. Purified hCPAl and hCPA2 migrate as a single protein band 
with M(r) 34,000 when subjected to gel electrophoresis in the presence of 
sodium dodecyl sulfate under reducing conditions. Kinetic studies of the 
purified enzymes with hippuryl -L -phenylalanine resulted in kcat/Km values 
of 57,000 and 19,000 M-l s-1 for hCPAl and hCPA2 , respectively. Using the 
ester substrate, hippuryl-D, L-phenyllactate, we found unique esterase/ 
peptidase specific activity ratios among hCPAl, hCPA2 , rCPAl, and bovine 
CPA (bCPA) ranging from 13 to 325. Two potential ADEPT substrates, 
methotrexate-alpha-phenylalanine (MTX-Phe) and methotrexate-alpha- (1-naphth 
yl) alanine (MTX-naphthylAla) were also analyzed. The kcat/Km values for 
MTX-Phe were 440,000 and 90,000 M-l s-1 for hCPAl and hCPA2 , respectively, 
and for MTX-naphthylAla these values were 1400 and 1,400,000 M-l s-1 for 
hCPAl and hCPA2 , respectively. The kinetic data show that hCPA2 has a 
larger substrate binding site than the hCPAl enzyme. Differences between 
hCPAl and hCPA2 were also observed in thermal stability experiments at 60 
degrees C where the half-life for thermal denaturation of hCPA2 is 
eightfold longer than that for hCPAl . These experiments indicate that hCPAl 
and hCPA2 are potential candidates for use in a human-based ADEPT approach. 
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We are investigating the potential utility of human carboxypeptidases A 
in antibody-directed enzyme prodrug therapy (ADEPT) . Hybridization 
screening of a human pancreatic cDNA library with cDNA probes that encoded 
either rat carboxypeptidase Al (rCPAl) or carboxypeptidase A2 (rCPA2) was 
used to clone the human prepro-CPA homologs. After expression of the 
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Design, synthesis, and biological evaluation of anti-HIV double-drugs, 
conjugates of HIV protease inhibitors with a reverse transcriptase 
inhibitor through spontaneously cleavable linkers. 

Mat sumo to H; Kimura T; Hamawaki T; Kumagai A; Goto T; Sano K; Hayashi Y; 
Kiso Y 

Department of Medicinal Chemistry, Center for Frontier Research in 
Medicinal Science, Kyoto Pharmaceutical University, Yamashina-ku, 607-8412, 
Kyoto, Japan 

Bioorganic & medicinal chemistry (England) Jun 2001, 9 (6) pl589-600 

ISSN 0968-0896 Journal Code: B38 
Languages : ENGLISH 
Document type: Journal Article 
Record type: In Process 

Based on the prodrug concept as well as the combination of two 
different classes of anti-HIV agents, we designed and synthesized a series 
of anti-HIV double -drugs consisting of HIV protease inhibitors 
conjugated with a nucleoside reverse transcriptase inhibitor in an effort 
to enhance the antiviral activity . For the conjugation, a series of linkers 
that conjoins the two different classes of inhibitors has been 
investigated. Double-drugs using a succinyl amino acid linker were shown to 
release the parent drugs via spontaneous imide formation at a faster rate 
compared to compounds using a glutaryl amino acid linker, as expected from 
the energetically favorable cyclization to the f ive-membered ring. Among 



the double-drugs, KNI-1039 (3b) with a glutarylglycine linker exhibited 
extremely potent ant i -HIV activity compared with that of the individual 
components. Double-drug 3b was relatively stable in culture medium, whereas 
it regenerated active species in cell homogenate. These results suggested 
that the synergistic enhancement of ant i -HIV activities of 3b may be due to 
their ability to penetrate into the target cell and subsequent regeneration 
of two different classes of anti-HIV agents in the cytoplasm. 

Design, synthesis, and biological evaluation of anti-HIV double-drugs, 
conjugates of HIV protease inhibitors with a reverse transcriptase 
inhibitor through spontaneously cleavable linkers. 

Based on the prodrug concept as well as the combination of two 
different classes of anti-HIV agents, we designed and synthesized a series 
of anti-HIV double-drugs consisting of HIV protease inhibitors 
conjugated with a nucleoside reverse transcriptase inhibitor in an effort 
to enhance the antiviral... 
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Double-Drugs ' --a new class of prodrug form of an HIV protease 
inhibitor conjugated with a reverse transcriptase inhibitor by a 
spontaneously cleavable linker. 
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We designed and synthesized a new series of prodrug- type anti-HIV 
agents consisting of a peptidomimetic HIV protease inhibitor 
conjugated with a nucleoside reverse transcriptase inhibitor in an effort 
to enhance the antiviral activity. For the conjugation, a series of linkers 
that conjoin the two different classes of inhibitors have been 
investigated. Conjugates using a succinyl amino acid linker were shown to 
release the parent components via the spontaneous imide formation at a 
faster rate compared to conjugates using a glutaryl amino acid linker, as 
expected from the energetically favorable cyclization to the f ive-membered 
ring. Herein, we report a new 'double-drug* 4b (KNI-1039) with a 
glutarylglycine linker, which exhibited extremely potent anti-HIV activity 
compared with that of the individual components . 

Double-Drugs ' --a new class of prodrug form of an HIV protease 
inhibitor conjugated with a reverse transcriptase inhibitor by a 
spontaneously cleavable linker. 

We designed and synthesized a new series of prodrug-type anti-HIV 
agents consisting of a peptidomimetic HIV protease inhibitor 
conjugated with a nucleoside reverse transcriptase inhibitor in an effort 
to enhance the antiviral... 
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Maduropeptin: an antitumor chromoprotein with selective protease 
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Maduropeptin (MDP) is a recently isolated antitumor antibiotic, 
consisting of an enediyne- containing chromophore embedded in a highly 
acidic protein. This holoantibiotic damages duplex DNA in vitro, producing 
a mixture of single- and double-strand breaks at selected sites. The 
chromophore, isolated as the methanol adduct from the protein-containing 
holoantibiotic, exhibits the same selectivity and cleavage chemistry 
as the chromoprotein complex. Preliminary evidence suggests that the 
primary DNA breaks involve 4 1 -H abstraction from the deoxyribose sugars at 
the cleavage sites. Unlike most other enediyne antitumor antibiotics, 
DNA strand scission is not bioreductively induced by MDP or the methanol 
adduct of the chromophore. This was also observed for the C1027 
chromophore. DNA cleavage is inhibited in the presence of certain 
cations (Ca2+, Mg2+) as was observed with the kedarcidin chromophore. 1H 
NMR spectroscopy studies on the methanol adduct of the maduropeptin 
chromophore in the presence of calcium chloride provide clues regarding its 
activation and give insight as to the regions of the chromophore important 
for DNA binding. Our results suggest that the solvent artifact of the 
chromophore may in essence be a prodrug and it regenerates the parent 
chromophore as in the holoantibiotic prior to cleaving DNA. As with 
kedarcidin and neocarzinostatin, maduropeptin exhibits a high affinity for 
histones, in vitro, cleaving them to low molecular mass peptides. 
Histone HI, the most opposite in net charge, is cleaved most readily. 
This latter activity may serve to disrupt the chromatin superstructure in 
vivo, prior to exposing the DNA to the chromophore. 

Maduropeptin: an antitumor chromoprotein with selective protease 
activity and DNA cleaving properties. 

isolated as the methanol adduct from the protein-containing 
holoantibiotic, exhibits the same selectivity and cleavage chemistry 
as the chromoprotein complex. Preliminary evidence suggests that the 
primary DNA breaks involve 4 ' -H abstraction from the deoxyribose sugars at 
the cleavage sites. Unlike most other enediyne antitumor antibiotics, 
DNA strand scission is not bioreductively induced by. . . 

... the methanol adduct of the chromophore. This was also observed for the 
C1027 chromophore. DNA cleavage is inhibited in the presence of 
certain cations (Ca2+, Mg2+) as was observed with the... 

. . . Our results suggest that the solvent artifact of the chromophore may in 
essence be a prodrug and it regenerates the parent chromophore as in 
the holoantibiotic prior to cleaving DNA. As with kedarcidin and 
neocarzinostatin, maduropeptin exhibits a high affinity for histones, in 
vitro, cleaving them to low molecular mass peptides. Histone HI, the 
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Phospholipid prodrug inhibitors of the HIV protease . 



Antiviral activity and pharmacokinetics in rats. 
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The aspartyl protease of the human immunodeficiency virus (HIV) is 
an important target for chemotherapeutic intervention because of its key 
role in cleaving the HIV gag-pol polyprotein during viral assembly 
and budding. Short peptides and peptidomimetics , which bind to the active 
site of the HIV aspartyl protease and inhibit processing of the 
polyprotein, have been synthesized. These compounds are active against HIV 
in vitro, but many face substantial development problems because of their 
rapid elimination from the body in bile and urine. Refinement of these 
agents appears to be necessary if they are to become useful clinically. 
Recently, we developed a novel chemical strategy for increasing plasma 
levels of HIV protease inhibitory peptides, which involves the 
attachment of a biodegradable phospholipid group to the C- terminus of a 
pentapeptide, iBOC- [L-Phe] - [D-beta-Nal] -Pip- [alpha- (OH) -Leu] -Val (7194) . We 
coupled phosphatidylethanolamine to the C-terminal valine of 7194 to make a 
phospholipid prodrug (7196) . In vitro assays in HT4-6C cells infected 
with HIV-1 showed that the antiviral activity of the C-terminal 
phospholipid prodrug , 7196, was equal to that of the free peptide, 
7194. Similar results were obtained in vitro when a related pentapeptide 
(7140) was derivatized at the N-terminal with dipalmitoylphosphatidylethano 
lamine-succinic acid (7172) . Tritium-labeled 7194 and 7196 were prepared 
and injected intravenously into rats at 3 mumol/kg; then the plasma was 
assayed for native compound and metabolites by HPLC radioactivity flow 
detection. The peak plasma level of the tritium-labeled lipid prodrug 
(7196) was 36 microM versus 1.6 microM for the free protease 
inhibitor pentapeptide (7194) . The area under the curve of the phospholipid 
prodrug (7196) was 48-fold greater and its mean residence time was 
increased 43 -fold versus the free peptide (7194) . Phospholipid prodrugs 
appear to offer an alternative approach to optimizing in vivo performance 
of HIV protease inhibitors and other small peptides. 

Phospholipid prodrug inhibitors of the HIV protease . 
Antiviral activity and pharmacokinetics in rats. 

The aspartyl protease of the human immunodeficiency virus (HIV) is 
an important target for chemotherapeutic intervention because of its key 
role in cleaving the HIV gag-pol polyprotein during viral assembly 
and budding. Short peptides and peptidomimetics, which bind to the active 
site of the HIV aspartyl protease and inhibit processing of the 
polyprotein, have been synthesized. These compounds are active against HIV 



... useful clinically. Recently, we developed a novel chemical strategy for 
increasing plasma levels of HIV protease inhibitory peptides, which 
involves the attachment of a biodegradable phospholipid group to the 
C-terminus . . . 

. . . 7194) . We coupled phosphatidylethanolamine to the C-terminal valine of 
7194 to make a phospholipid prodrug (7196) . In vitro assays in HT4-6C 
cells infected with HIV-1 showed that the antiviral activity of the 
C-terminal phospholipid prodrug, 7196, was equal to that of the free 
peptide, 7194. Similar results were obtained in... 

. . . metabolites by HPLC radioactivity flow detection. The peak plasma level 
of the tritium-labeled lipid prodrug (7196) was 36 microM versus 1.6 
microM for the free protease inhibitor pentapeptide (7194) . The area 



under the curve of the phospholipid prodrug (7196) was 48-fold 
greater and its mean residence time was increased 43 -fold versus... 

. . . Phospholipid prodrugs appear to offer an alternative approach to 
optimizing in vivo performance of HIV protease inhibitors and other 
small peptides. 
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Inhibition of Met5-enkephalin-Arg6-Phe7 degradation by inhibitors of 
dipeptidyl carboxypeptidase . 

Mellstrom B; Iadarola MJ; Yang HY; Costa E 

Journal of pharmacology and experimental therapeutics (UNITED STATES) 
Oct 1986, 239 (1) pl74-8, ISSN 0022-3565 Journal Code: JP3 
Languages : ENGLISH 
Document type: Journal Article 
Record type : Completed 

The heptapeptide Met5-enkephalin-Arg6-Phe7 (YGGFMRF) is cleaved at 
a high rate by tissue peptidases including dipeptidyl carboxypeptidase. The 
inhibitor, Hoe 498 diacid (2- [N- [ (S) -l-carboxy-3 -phenylpropyl] -L-alanyl] - (1 
S, 3S, 5S) -2-azabicyclo- [3.3.0] octane-3-carboxylic acid), was found to be 
highly effective in blocking YGGFMRF degradation by a dipeptidyl 
carboxypeptidase present in a preparation of mouse striatal microsomes. The 
recovery of YGGFMRF released from rat striatal slices was increased in the 
presence of Hoe 4 98 diacid. Furthermore, the recovery of YGGFMRF injected 
into the caudate was increased in rats pretreated i.p. with Hoe 498 diacid. 
After i.v. or i.p. injections both Hoe 4 98 diacid and its prodrug Hoe 
498 monoester (2- [N- [(S) -1-ethoxycarbonyl -3 -phenylpropyl] -L-alanyl] - (1S,3S, 
5S)-2- azabicyclo [3.3.0] octane-3 -carboxylic acid) were detected in rat 
cerebrospinal fluid and the dipeptidyl carboxypeptidase activity in 
cerebrospinal fluid was inhibited. These observations indicate that 
endogenously released YGGFMRF is protected from degradation by Hoe 498 
diacid and that systemically administered Hoe 498 diacid or monoester 
penetrate the blood-brain barrier and inhibit brain and cerebrospinal fluid 
dipeptidyl carboxypeptidase activity. This potent inhibitor may be useful 
to block YGGFMRF inactivation in studies of the pharmacology and physiology 
of YGGFMRF. It is also possible that some of the cerebral effects of these 
compounds may be referable to an enhancement of YGGFMRF action in the 
central nervous system. 

The heptapeptide Met5-enkephalin-Arg6-Phe7 (YGGFMRF) is cleaved at 
a high rate by tissue peptidases including' dipeptidyl carboxypeptidase. The 
inhibitor, Hoe 498 diacid. . . 

...498 diacid. After i.v. or i.p. injections both Hoe 498 diacid and its 
prodrug Hoe 498 monoester (2 - [N- [ (S) - 1 -ethoxycarbonyl- 3 -phenylpropyl] 
-L-alanyl] - ( IS , 3S , 5S . . . 
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ABSTRACT: We designed and synthesized a series of highly water-soluble 
prodrugs of an HIV protease inhibitor, KNI-727 (1) , containing 
tandem-linked two auxiliary units, a solubilizing moiety and a self- 
cleavable spacer. Prodrugs with an ionized amino group at the 
solubilizing moiety exhibited a remarkable increase of water-solubility 
(>104 fold) compared to the parent drug 1. These prodrugs released 1 not 
enzymatically, but chemically via an intramolecular 
cyclization-elimination reaction through an imide formation in 
physiological conditions. Diversified rates of parent drug release were 
observed when the chemical structure of both the solubilizing and the 
spacer moieties were modified. This new approach for water-soluble 
prodrugs will enable to control chemically the release of parent drug as 
well as to maintain high water-solubility. 

2001 

Controlled drug release: New water-soluble prodrugs of an HIV 
protease inhibitor . 

ABSTRACT: We designed and synthesized a series of highly water-soluble 
prodrugs of an HIV protease inhibitor, KNI-72 7 (1) , containing 
tandem-linked two auxiliary units, a solubilizing moiety and a self- 
cleavable spacer. Prodrugs with an ionized amino group at the 
solubilizing moiety exhibited a remarkable increase... 
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ABSTRACT: Background: Bioadhesive peptides are potentially useful as 

anticancer drug carriers, if the bioadhesivity becomes active only at the 
tumor site. We propose that this function can be achieved by the 
prodrug strategy using proteases in tumors. Materials and Methods: 
A laminin fragment peptide, Ac-AASIKVAVSADR-NH2 (5), and its derivatives, 
Ac-AASIK(L) VAVSADR-NH2 (6), Ac -AASIDpm (NH2 ) VAVSADR-NH2 (7) and 
Ac-AASIDpm(L) (NH2 ) VAVSADR-NH2 (8), were synthesized and tested for their 
bioadhesive activity with 6 cancer cell lines. Results: The strength of 
the binding was in the order of 5 mchgt 7 gtoreq 8 gtoreq 6 . The 
attachment of mouse whole blood cells to peptide 6 -coated surface was 
also weaker than to 5 -coated surface. The Leu isopeptide linkage in 6 was 
enzymatically cleaved by the cells. Conclusion: The present results 
suggest that isopeptide 6, working as a prodrug form for the 
bioadhesive peptide 5, could serve as an anticancer drug carrier for 
tumor targeting. 

2000 

...ABSTRACT: only at the tumor site. We propose that this function can be 
achieved by the prodrug strategy using proteases in tumors. 
Materials and Methods: A laminin fragment peptide, AC-AASIKVAVSADR-NH2 . . . 

...also weaker than to 5-coated surface. The Leu isopeptide linkage in 6 
was enzymatically cleaved by the cells. Conclusion: The present 
results suggest that isopeptide 6, working as a prodrug form for 
the bioadhesive peptide 5, could serve as an anticancer drug carrier for 
tumor. . . 

. . .REGISTRY NUMBERS : PROTEASE 

DESCRIPTORS: 

CHEMICALS & BIOCHEMICALS: ...protease 
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ABSTRACT: The aspartyl protease of the human immunodeficiency virus 

(HIV) is an important target for chemotherapeutic intervention because of 
its key role in cleaving the HIV gag-pol polyprotein during viral 
assembly and budding. Short peptides and peptiomimetics , which bind to 
the active site of the HIV aspartyl protease and inhibit processing 
of the polyprotein. have been synthesized. These compounds are active 
against HIV in vitro, but may face substantial development problems 



because of their rapid elimination from the body in bile and urine. 
Refinement of these agents appears to be necessary if they are to become 
useful clinically. Recently, we developed a novel chemical strategy for 
increasing plasma levels of HIV protease inhibitory peptides, which 
involves the attachment of a biodegradable phospholipid group to the 
C-terminus or a pentapeptide , 

iBOC- (L-Phe) - (D-beta-Nal) -Pip (alpha- (OH) -Leu) -Val (7194). We coupled 

phosphatidylethanolamine to the C-terminal valine of 7194 to make a 

phospholipid prodrug (7196) . In vitro assays in HT4-6C cells 

infected with HIV-1 showed that the antiviral activity of the C-terminal 

phospholipid prodrug, 7196, was equal to that of the free peptide, 

7194. Similar results were obtained in vitro when a related pentapeptide 

(7140) was derivatized at the N-terminal with 

dipalmitoylphosphatidylethanolamine- succinic acid (7172) . Tritium-labeled 
7194 and 7196 were prepared and injected intravenously into rats at 3 
mu-mol/kg; then the plasma was assayed for native compound and 
metabolites by HPLC radioactivity flow detection. The peak plasma level 
of the tritium-labeled lipid prodrug (7196) was 36 mu-M versus 1.6 
mu-M for the free protease inhibitor pentapeptide (7194) . The area 
under the curve of the phospholipid prodrug (796) was 48-fold 
greater and its mean residence time was increased 43 -fold versus the free 
peptide (7194) . Phospholipid prodrugs appear to offer an alternative 
approach to optimizing in vivo performance of HIV protease 
inhibitors and other small peptides. 

1994 

Phospholipid prodrug inhibitors of the HIV protease. 

ABSTRACT: The aspartyl protease of the human immunodeficiency virus 

(HIV) is an important target for chemotherapeutic intervention because of 
its key role in cleaving the HIV gag-pol polyprotein during viral 
assembly and budding. Short peptides and peptiomimetics , which bind to 
the active site of the HIV aspartyl protease and inhibit processing 
of the polyprotein. have been synthesized. These compounds are active 
against HIV. . . 

...useful clinically. Recently, we developed a novel chemical strategy for 
increasing plasma levels of HIV protease inhibitory peptides, which 
involves the attachment of a biodegradable phospholipid group to the 
C-terminus . . . 

...7194). We coupled phosphatidylethanolamine to the C-terminal valine of 
7194 to make a phospholipid prodrug (7196) . In vitro assays in 
HT4-6C cells infected with HIV-1 showed that the antiviral activity of 
the C-terminal phospholipid prodrug, 7196, was equal to that of the 
free peptide, 7194. Similar results were obtained in... 

...metabolites by HPLC radioactivity flow detection. The peak plasma level 
of the tritium-labeled lipid prodrug (7196) was 36 mu-M versus 1.6 
mu-M for the free protease inhibitor pentapeptide (7194) . The area 
under the curve of the phospholipid prodrug (796) was 48 -fold 
greater and its mean residence time was increased 43-fold versus... 

...Phospholipid prodrugs appear to offer an alternative approach to 
optimizing in vivo performance of HIV protease inhibitors and other 
small peptides. 
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DESCRIPTORS: 
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COMPOSITIONS CONTAINING NUCLEIC ACIDS AND LIGANDS FOR THERAPEUTIC TREATMENT 
; GENE DELIVERY COMPOSITION COMPRISING POLYPEPTIDE THAT BINDS TO FIBROBLAST 
GROWTH FACTOR RECEPTOR -NUCLEIC ACID BINDING DOMAIN -NUCLEIC ACID MOLECULE 
Inventors: Baird J Andrew (US); Chandler Lois Ann (US); Sosnowski Barbara A 
(US) 

Assignee: Selective Genetics Inc Assignee Code: 52789 
Patent (No, Date) , Applic (No, Date) 
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Abstract : 

Preparations of conjugates of a receptor-binding internalized ligand and a 
cytocide-encoding agent and compositions containing such preparations are 
provided. The conjugates contain a polypeptide that is reactive with an FGF 
receptor, such as bFGF, or another heparin-binding growth factor, cytokine, 
or growth factor coupled to a nucleic acid binding domain. One or more 
linkers may be used in the conjugation. The linker is selected to increase 
the specificity, toxicity, solubility, serum stability, or intracellular 
availability, and promote nucleic acid condensation of the targeted moiety. 
The conjugates are complexed with a cytocide-encoding agent, such as DNA 
encoding saporin. Conjugates of a receptor-binding internalized ligand to a 
nucleic acid molecule are also provided. 



Non-exemplary Claims: 

...8. The composition of claim 1, wherein the nucleic acid molecule is a 
prodrug- encoding agent. . . 

...15. The composition of claim 8 wherein the prodrug-encoding agent 

further comprises a tissue-specific promoter operably linked thereto. . . 
comprising between one to six linkers that are selected from the group 
consisting of a cleavable linker, a linker that provides a sorting 
signal, a linker that reduces steric hindrance and... 

...or the formula: polypeptide that binds to an FGF receptor-L-nucleic acid 
binding domain -prodrug encoding agent wherein: L is one to six 
linkers; and wherein the conjugate retains the... 

. . .bind to an FGF receptor and internalize the nucleic acid molecule, 
cytocide-encoding agent or prodrug encoding agent, and wherein the 
cytocide-encoding agent is bound to the nucleic acid binding ... 33 . The 
composition of claim 19, wherein the cleavable linker is 
cleavable by a protease . 



34. The composition of claim 33, wherein the protease is selected 
from the group consisting of cathepsin B, cathepsin D and trypsin. . . 

35. The composition of claim 8, wherein the prodrug-encoding agent 
encodes HSV-thymidine kinase or cytosine deaminase. 
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SUBSTITUTED CYCLIC UREAS AND DERIVATIVES THEREOF USEFUL AS RETROVIRAL 
PROTEASE INHIBITORS 
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Patent (No, Date) , Applic (No, Date) 
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Abstract : 

The present invention relates to substituted cyclic ureas and analogs 
thereof of formula (I) : 

DRAWING 

wherein, T is selected from: -N (R22 ) C (=Z) N (R23 ) - ; 
N(R22)C( = Z)C(=Z)N(R23) -; -N (R22 ) S (=Z 1 ) N (R23 ) - ; N (R22 ) S (=Z ' ) 2N (R2 3 ) - ; or 
-N(R22)P(=0) (R24a)N(R23) -; Z is 0, S, NR24; and, Z' is O or NR24; or 
pharmaceutically acceptable salt forms or prodrugs thereof, which are 
useful as retroviral protease inhibitors, and to pharmaceutical 
compositions comprising such compounds and methods of using the same for 
treating viral infection. 



SUBSTITUTED CYCLIC UREAS AND DERIVATIVES THEREOF USEFUL AS RETROVIRAL 
PROTEASE INHIBITORS 

Abstract : 

...or NR24; or pharmaceutically acceptable salt forms or prodrugs 
which are useful as retroviral protease inhibitors, and to 
pharmaceutical compositions comprising such compounds and methods 
the same for. . . 
Exemplary Claim: 

. . .which carbon 2 of the ring is replaced with J) 

or pharmaceutically acceptable salt or prodrug form thereof, 
wherein; J is C=0 or C=S; R4 and R7 are independently. . . 

...substituted with 0-3 R12; or any group that, when administered to a 
mammalian subject, cleaves to form a free hydroxyl, amino or 
sulfhydryl; R22 and R23 are independently selected from. . . 

Non-exemplary Claims: 

...or pharmaceutically acceptable salt or prodrug form thereof, 

wherein; R4 and R7 are independently selected from the following: 
-N0R13R13; Cl-6. . . 

...substituted with 0-3 R12; or any group that, when administered to a 
mammalian subject, cleaves to form a free hydroxyl, amino or 
sulfhydryl; m is 0, 1 or 2; R22... 

...3. A compound according to claim 2 or pharmaceutically acceptable salt 
or prodrug form thereof, wherein; R4 and R7 are independently Cl-4 
alkyl substituted with 0-2... or halogen R20 is hydrogen or any group 
that, when administered to a mammalian subject, cleaves to form a 
free hydroxyl; R22 and R23 are independently selected from the 
following: CI . . . 

...or pharmaceutically acceptable salt or prodrug forms thereof, 

wherein; R5 and R6 are independently selected from the following: 



thereof , 
of using 



hydrogen , hydroxy , F . 



.5. A compound according to claim 4 or pharmaceutically acceptable salt 
or prodrug forms thereof, wherein; R5 and R6 are independently 
selected from H, OH, F, Br # or . . . 6 . A compound according to claim 5 or 
pharmaceutically acceptable salt or prodrug forms thereof, 
wherein: R5 and R6 are both F; R5 and R6 are both CH20H. . . 



.therapeutically effective amount 
pharmaceutically acceptable salt 



of a compound of claim 1 or a 
or prodrug form thereof . . . 



.therapeutically effective amount 
pharmaceutically acceptable salt 



of a compound of claim 2 or a 
or prodrug form thereof . . . 



.therapeutically effective amount 
pharmaceutically acceptable salt 



of a compound of claim 3 or a 
or prodrug form thereof . . . 



.therapeutically effective amount 
pharmaceutically acceptable salt 



of a compound of claim 4 or a 
or prodrug form thereof . . . 



.therapeutically effective amount 
pharmaceutically acceptable salt 



of a compound of claim 5 or a 
or prodrug form thereof . . . 



.therapeutically effective amount 
pharmaceutically acceptable salt 

.therapeutically effective amount 
pharmaceutically acceptable salt 



of a compound of claim 6 or a 
or prodrug form thereof . . . 
of a compound of claim 1 or a 
or prodrug form thereof . . . 



.therapeutically effective amount 
pharmaceutically acceptable salt 



of a compound of claim 2 or a 
or prodrug form thereof . . . 



.therapeutically effective amount 
pharmaceutically acceptable salt 



of a compound of claim 3 or a 
or prodrug form thereof . . . 



.therapeutically effective amount 
pharmaceutically acceptable salt 
therapeutically effective amount 
pharmaceutically acceptable salt 



of a compound of claim 4 or a 
or prodrug form thereof . . . 
of a compound of claim 5 or a 
or prodrug form thereof . . . 



.therapeutically effective amount 
pharmaceutically acceptable salt 



of a compound of claim 6 or a 
or prodrug form thereof . 
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Abstract : 

The present invention relates to novel yeast strains which produce a 
heterologous precursor protein having a dibasic amino acid processing site 



which can be processed into at least one cleavage protein by a 
dibasic amino acid processing endoprotease . Such novel yeast strains 
are useful for identifying compounds capable of inhibiting infectious 
agents, such as viruses, that depend upon dibasic amino acid processing 
endoprotease cleavage for effective propagation and/or 
inf ectivity . 



. . .PRODUCTION OF PROTEINS WITH DIBASIC AMINO ACIDS AND CLEAVAGE 
Abstract : 

. . .having a dibasic amino acid processing site which can be processed into 
at least one cleavage protein by a dibasic amino acid processing 
endoprotease. Such novel yeast strains are useful for identifying 
compounds capable of inhibiting infectious agents, such as viruses, that 
depend upon dibasic amino acid processing endoprotease cleavage 
for effective propagation and/or infectivity. 
Exemplary Claim: 
... I N G 

1. A yeast strain which produces a heterologous dibasic amino acid 
processing endoprotease and a heterologous precursor protein of an 
infectious agent, said precursor protein having a dibasic... 

. . .acid processing site, wherein said yeast strain processes said precursor 

protein into at least one cleavage protein. 
Non-exemplary Claims: 

2. The yeast strain of claim 1, wherein said yeast strain comprises a Kex2 
endoprotease -def icient yeast strain which produces a heterologous 
dibasic amino acid processing endoprotease which cleaves 
said precursor protein. . . 

...of claim 2, wherein said yeast strain is deficient in at least one 
soluble vacuolar protease selected from the group consisting of 
proteinase A, proteinase B, and proteinase C. . . 

...8. A Kex2 endoprotease -def icient yeast strain which produces a 

heterologous precursor protein having a dibasic amino acid processing 
site, wherein said yeast strain does not process said precursor protein 
into at least one cleavage protein... 

...of claim 8, wherein said yeast strain is deficient in at least one 
soluble vacuolar protease selected from the group consisting of 
proteinase A, proteinase B, and proteinase C. . . 

...11. A yeast strain which produces a heterologous dibasic amino acid 
processing endoprotease, wherein said endoprotease processes 
a precursor protein having a dibasic amino acid cleavage site into 
at least one cleavage protein. . . 

...13. The yeast strain of claim 11, wherein said endoprotease 

processes a prodrug which has been endocytosed by said yeast, said 
prodrug having a dibasic amino acid processing site... 

...14. The yeast strain of claim 11, wherein said yeast strain is a Kex2 
endoprotease-def icient yeast strain. . . 

. . .of claim 11, wherein said yeast strain is deficient in at least one 
soluble vacuolar protease selected from the group consisting of 
proteinase A, proteinase B, and proteinase C. . . 
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...4. A method of claim 3 wherein the HIV protease inhibitor is a 

compound of Formula (I) wherein: R4 and R7 are selected from benzyl ... 5 . 
A method of claim 1 wherein the HIV protease inhibitor is a 
compound of the Formula (II. . . 

...6. A method of claim 1 wherein the HIV protease inhibitor is a 
compound of Formula (IIa..,7. A method of claim 6 wherein the HIV 
protease inhibitor is selected from the group of compounds 
consisting of: the compound of Formula (IIa...8. A method according to 
claim 7 wherein the HIV protease inhibitor is((4R-(4a / 5a, 6b, 
7b) ) hexahydro-5 , 6 -bis (hydroxy) -1,3 -bis . . . 

...9. A method of claim 1 wherein the HIV protease inhibitor is a 
compound of the Formula (Ilaa... 

...or a pharmaceutically acceptable salt or prodrug form thereof 
wherein: R4 and R7 are independently selected from: benzyl, 
f luorobenzyl, pyrrolylmethyl , methoxybenzyl , isobutyl . . . 21 . The method 
according to claim 7, wherein the HIV protease inhibitor is 
(4R- (4a, 5a, 6b, 7b) ) -1 , 2 -bis ( (3 -ami nophenyl) methyl) hexahydro-5 . . . 
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Abstract : 

This invention relates to substituted bicyclic phosphoramides and 
derivatives thereof, useful as retroviral protease inhibitors and as 
standards and reagents in determining the ability of a potential 
pharmaceutical to inhibit viral replication or HIV protease, to 
pharmaceutical compositions comprising such compounds, and to methods of 
using these compounds for treating viral infection. 



Abstract : 

This invention relates to substituted bicyclic phosphoramides and 
derivatives thereof, useful as retroviral protease inhibitors and as 
standards and reagents in determining the ability of a potential 
pharmaceutical to inhibit viral replication or HIV protease, to 
pharmaceutical compositions comprising such compounds, and to methods of 
using these compounds for treating. . . 
Exemplary Claim: 

. . . 6 -R6A , 7 -R7 , 7 -R7A- 1,3,2 -DIAZ APHOSPHE PANE 

or pharmaceutically acceptable salt or prodrug form thereof 
wherein: Z is O; each of R4 and R7 is independently: hydrogen, -O. . . 

...that, when administered to a mammalian subject as part of a compound of 
formula (I) , cleaves to form a compound having two free hydroxy 1 
groups, or two free amino groups, or... that, when administered to a 
mammalian subject as part of a compound of formula (I) , cleaves to 
form a free hydroxy 1 , free amino or free sulfhydryl; each of R22 and R23 



Non-exemplary Claims: 

2. A compound of claim 1, or a pharmaceutical ly acceptable salt or 
prodrug form thereof wherein: Each of R4 and R7 is independently: 
hydrogen or C1-C3 alkyl . . . 

...that, when administered to a mammalian subject as part of a compound of 
formula (I) , cleaves to form a free hydroxyl; Each of R22 and R23 
is independently: hydrogen, C1-C8... 

...3. A compound of claim 1, or a pharmaceutically acceptable salt or 
prodrug form thereof wherein: Both R4 and R7 are phenylmethyl; 
Both R4A and R7A are hydrogen. . .4. A compound of claim 1, or a 
pharmaceutically acceptable salt or prodrug form thereof wherein: 
Both R4 and R7 are phenylmethyl; Both R4A and R7A are hydrogen. . . 
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Abstract : 

The present invention relates generally to methods for the preparation of 
unsymmetrically substituted cyclic ureas of the formulae 

DRAWING 

which are useful as HIV protease inhibitors. The methods 
provided go through an isourea intermediate. 



Abstract : 

. . .of the formulae 

DRAWING 

which are useful as HIV protease inhibitors. The methods 
provided go through an isourea intermediate. 
Exemplary Claim: 
. . .6-DI (HO-) , 

7-R4 -HEXAHYDRO-1 , 3 -DIAZEPINE (VIb) 

or pharmaceutically acceptable salts or prodrug forms thereof 
wherein: R4 and R7 are the same and are selected from the group. . . 
Non-exemplary Claims : 

. . .or pharmaceutically acceptable salts or prodrug forms thereof 

wherein: R4 and R7 are the same and are selected from the group... 3 R12 ; 
a hydroxyl protecting; and any group that, when administered to a 
mammalian subject, cleaves to form a free hydroxyl group; or R5 
and R6 may alternatively be taken together... 
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The renal effects of i.v. injections of (+/-) -ozolinone, its enantiomers 

{-) -ozolinone and (+) -ozolinone and its prodrug (+/-) -etozoline, were 
compared with those of furosemide, in pentobarbital anesthetized dogs. 
Renal blood flow (electromagnetic flow-meter) and glomerular filtration 
rate (polyf ructosan clearance) were assessed on the left denervated kidney 
together with renin secretion and urinary electrolyte excretion. 

(-) -Ozolinone (15.5 mg/kg i.v.) behaves as a stereoselective loop diuretic 
equipotent to 20 mg/kg of furosemide and 45 mg/kg of (+/-) -ozolinone; 

(+) -ozolinone induced only minor salidiuretic effects. Both ozolinone 
enantiomers markedly increased the renal blood flow and decreased the 
filtration fraction, suggesting that the vosodilating effect predominates 
on the efferent glomerular arterioles. (-) -Ozolinone also induced an acute 
rise in renin secretion. The inhibition of prostaglandin synthesis 

(indomethacin or meclof enamate) prevented renin hypersecretion in response 
to (-) -ozolinone and modified its salidiuretic effects but had no effect on 
the vascular response. The inhibition of the kallikrein-kinin system 
by aprotinin had no effect on the overall renal response to (-) -ozolinone . 
The inhibition of the renin-angiotensin system by captopril decreased blood 
pressure, prolonged the ( - ) -ozolinone-induced decrease in renal vascular 
resistance and increased renin secretion. Our results demonstrate that the 
loop diuretic, ozolinone, induces stereoselective and 

prostaglandin-dependent renin secretion, which is involved in the 
regulation of intra-renal hemodynamics. 

Jun 1995, 

... renal effects of i.v. injections of (+/-) -ozolinone, its enantiomers 
(-) -ozolinone and (+) -ozolinone and its prodrug (+/-) -etozoline, were 
compared with those of furosemide, in pentobarbital anesthetized dogs. 
Renal blood flow (electromagnetic... 

...its salidiuretic effects but had no effect on the vascular response. The 
inhibition of the kallikrein-kinin system by aprotinin had no effect 
on the overall renal response to (-) -ozolinone . The... 
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Ramipril. An updated review of its therapeutic use in essential 
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Ramipril is a second generation angiotensin converting enzyme (ACE) 
inhibitor. Like enalapril, it is a prodrug and is hydrolysed in vivo 
to release the active metabolite, ramiprilat, which has a long elimination 
half-life, permitting once-daily administration. The antihypertensive 
efficacy of ramipril has been confirmed in large-scale noncomparative 
studies conducted in general practice as well as in more rigorously 
controlled clinical trials. In the former, approximately 85% of patients 
with mild to moderate essential hypertension have responded successfully to 
treatment with ramipril 2.5 or 5 mg/day, while comparative trials indicate 
that the antihypertensive efficacy of the drug is equivalent to that of 



other established ACE inhibitors and the beta-adrenoceptor antagonist 
atenolol. As expected, the response rate to ramipril monotherapy is lower 
in patients with severe hypertension (around 40%) , although the blood 
pressure lowering effect can be enhanced with the addition of a diuretic 
such as hydrochlorothiazide or piretanide. The antihypertensive efficacy of 
ramipril is maintained in patients with diabetes mellitus and preliminary 
data indicate that the drug has the beneficial effect of decreasing urinary 
albumin excretion in diabetic patients with nephropathy. Ramipril is 
superior to atenolol in causing regression of left ventricular hypertrophy, 
although the clinical significance of this effect per se remains to be 
established. The large-scale Acute Infarction Ramipril Efficacy (AIRE) 
study demonstrated that ramipril 5 or 10 mg/day significantly decreased the 
risk of all-cause mortality by 27% in patients with clinical evidence of 
heart failure after acute myocardial infarction, even if transient. The 
beneficial effect of ramipril was apparent by 3 0 days of treatment and 
appeared to be greatest in patients with more severe ventricular damage 
after infarction. Ramipril is well tolerated in general practice, with 5% 
or fewer patients discontinuing therapy because of drug intolerance. The 
data available suggest that ramipril shares a similar tolerability profile 
to that of other established ACE inhibitors. Thus, clinical data confirm 
ramipril as a useful alternative ACE inhibitor for the treatment of 
patients with mild to moderate hypertension, and indicate a beneficial 
effect of the drug in patients with clinical evidence of heart failure 
after acute myocardial infarction. It is also reasonable to assume that 
ramipril will be of value in the treatment of patients with more 
established heart failure or asymptomatic left ventricular dysfunction. 

Mar 1995, 

Ramipril is a second generation angiotensin converting enzyme (ACE) 
inhibitor. Like enalapril, it is a prodrug and is hydrolysed in vivo 
to release the active metabolite, ramiprilat, which has a long. . . 

...; CO; Hypertension- -metabolism- -ME; Hypertrophy, Left Ventricular 
- -complications- -CO; Hypertrophy, Left Ventricular- -drug therapy- -DT; 
Kallikrein-Kinin System- -drug effects- -DE; Kidney--drug effects- -DE; 
Myocardial Infarction- -complications - -CO; Myocardial Infarction... 
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Ethnic differences in the renal sodium dopamine relationship. A possible 
explanation for regional variations in the prevalence of hypertension? 
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Over the last three years we have carried out studies on the urine output 
of both sodium and dopamine in five different ethnic groups: whites, 
Ghanaians, Zimbabweans, Iranians and Thais. Sodium was measured by ion 
specific electrode and dopamine by HPLC with electrochemical detection 
(using epinine as an internal standard) . In several groups salt loading 
studies were also carried out. The five ethnic groups differed 
substantially with regard to the correlation between their urinary sodium 
and dopamine outputs. Three groups (whites, Thais and Zimbabweans) showed a 
strong positive correlation (P less than .001) and this may reflect their 



traditionally salt rich diet. In two groups (Ghanaians and Iranians) there 
was no correlation and this may reflect a salt scarce environment. Taken 
together with our previously reported studies showing that normotensive 
Ghanaians do not mobilize dopamine on salt loading, this would suggest that 
certain ethnic groups are predisposed to develop hypertension on salt 
loading- -that is, they are 'salt sensitive.' This genetic trait may have 
passed from the West Coast of Africa, with the slaves, to America and the 
Caribbean. Other workers have reported deficiencies in vasodilator systems 
in the American black, such as dopamine, kallikrein and the renal 
prostaglandins. These defects may lead to the nosologic entity of 'low 
renin* hypertension, well described in American blacks, and could open up 
avenues of therapy based either on DAI activators (such as fenoldopam) or 
on renal prodrugs (such as gludopa) . 

Jun 1990, 

. . .Other workers have reported deficiencies in vasodilator systems in the 
American black, such as dopamine, kallikrein and the renal 
prostaglandins. These defects may lead to the nosologic entity of 'low 
renin. . . 

... up avenues of therapy based either on DAI activators (such as 
fenoldopam) or on renal prodrugs (such as gludopa) . 
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The main effect of the ACE- inhibitors is a reduction of the peripheral 
resistance and according to that an increase of blood-flow to the organs. 
Direct effects on the heart are of minor importance. The exact mechanism of 
action is not fully understood; the main role plays obviously the 
inhibition of the angiotensin converting enzyme itself; in addition may be 
effects on the kallikrein -bradykinin-prostaglandin- system are of 
importance. The pharmacodynamical effects depend on the 

plasma-concentration and therefore on the pharmacokinetics. These are 
different with Captopril and Enalapril: Captopril acts directly whereas 
Enalapril is a "prodrug" . With the nowadays used doses Captopril and 
Enalapril are widely free of side-effects. With the exception of patients 
with negative sodium-balance (salt -poor diet and/or treatment with 
diuretics) or patients with renal insufficiency (sometimes increase of 
creatinine and potassium) . In the first group of patients the first dose of 
ACE- inhibitors should be administered in the evening before going to bed, 
in the second group creatinine and potassium must be checked 5 to 7 days 
after an initiation of treatment. 

Jan 31 1990, 

. . . the inhibition of the angiotensin converting enzyme itself; in 
addition may be effects on the kallikrein 

-bradykinin-prostaglandin-system are of importance. The pharmacodynamical 
effects depend on the plasma-concentration and. . . 



... pharmacokinetics. These are different with Captopril and Enalapril: 
Captopril acts directly whereas Enalapril is a "prodrug" . With the 
nowadays used doses Captopril and Enalapril are widely free of 
side-effects. With. . . 
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Enalapril maleate is a new angiotensin converting enzyme inhibitor 
marketed in the U.S. by Merck Sharp and Dohme . It has been demonstrated to 
actively interfere with the renin-angiotensin-aldosterone system. This is 
reflected by both hemodynamic (decreased blood pressure) and humoral 
(increased plasma renin, angiotensin I, and decreased angiotensin II) 
responses to enalapril therapy. Activity in the kallikrein-bradykinin 
system is still controversial. Enalapril maleate is a prodrug which 
is quickly absorbed, hydrolyzed by the liver to the active metabolite 
enalaprilic acid, and excreted 33 percent in the bile and 61 percent in the 
urine. The therapeutic dosage range is 10-40 mg/d, maximum of 40 mg, given 
once or twice daily. The onset and duration of action are dose related. 
Vertigo and headache have been the most commonly reported side effects. 
Clinical comparison of enalapril to hydrochlorothiazide, beta-adrenergic 
blockers, and captopril find it efficacious in the treatment of essential 
hypertension. Efficacy in treating congestive heart failure and 
hypertension secondary to renal artery stenosis has also been demonstrated 
for both angiotensin converting enzyme inhibitors. The overall efficacy and 
safety of enalapril and captopril appear equivalent when used at low doses 
in patients with uncomplicated hypertension. 

Mar 1986, 

... plasma renin, angiotensin I, and decreased angiotensin II) responses 
to enalapril therapy. Activity in the kallikrein-bradykinin system is 
still controversial. Enalapril maleate is a prodrug which is quickly 
absorbed, hydrolyzed by the liver to the active metabolite enalaprilic 
acid, and. . . 
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It would seem established beyond peradventure that dopamine is formed in 
the kidney from circulating L-dopa. The likely site would appear to be the 
renal tubular cells but the contribution of the renal dopaminergic nerves 
needs further evaluation. Moreover it is probably that dopamine formed 



within the kidney acts there on specific receptors. This results in 
vasodilatation of renal blood vessels, by action on vascular receptors, and 
natriuresis, by an effect on tubular sodium transport mechanisms. Dopamine 
may form an integral part of the renal natriuretic cascade by, in its turn, 
evoking both the kallikrein-bradykinin system and the production of 
renal prostaglandins. Specific activation of the renal dopaminergic system 
by the administration of suitable agonists or renal prodrugs may 
prove possible in the future. Abnormalities in the renal production of 
dopamine may be important in several hypertensive and oedematous disorders. 
Further work will be required to establish a possible role for dopamine in 
these conditions and to determine whether they will benefit from treatment 
with suitable dopamine agonists. Dopamine, once regarded as of little 
importance outside the central nervous system, has certainly come to occupy 
a central place in renal salt handling. The ratio of dopamine production in 
the kidney to that for renin may be of pivotal importance in the control of 
systemic arterial pressure. 

May 1982, 

... an integral part of the renal natriuretic cascade by, in its turn, 
evoking both the kallikrein-bradykinin system and the production of 
renal prostaglandins. Specific activation of the renal dopaminergic system 
by the administration of suitable agonists or renal prodrugs may 
prove possible in the future. Abnormalities in the renal production of 
dopamine may be. . . 
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Abstract: Part of the beneficial effects of angiotensin I-converting enzyme 
(ACE) inhibitors are due to augmenting the actions of bradykinin (BK) . 
We studied this effect of enalaprilat on the binding of [H-3]BK to 
Chinese hamster ovary (CHO) cells stably transfected to express the 
human BK B-2 receptor alone (CHO-3B) or in combination with ACE 
(CHO-15AB) . In CHO-15AB cells, enalaprilat (1 mu mol/L) increased the 
total number of low-affinity [H-3]BK binding sites on the cells at 37 
degrees C, but not at 4 degrees C, from 18.4+/-4.3 to 40.3+/-11.9 
fmol/l0(6) cells (P<.05; K-d, 2.3+/-0.8 and 5.9+/-1.3 nmol/L; n=4) . 
Enalaprilat preserved a portion of the receptors in high-affinity 
conformation (K-d, 0.17+/-0.08 nmol/L; 8.1+/-0.9 fmol/10 (6) cells). 
Enalaprilat decreased the IC50 of [Hyp (3 ) -Tyr (Me) ( 8 ) ] BK, the BK 
analogue more resistant to ACE, from 3.2+/-0.8 to 0.41+/-0.16 nmol/L 
(P<.05, n=3) . The biphasic displacement curve of the binding of [H-3]BK 
also suggested the presence of high-affinity BK binding sites. 
Enalaprilat (5 nmol to 1 mu mol/L) potentiated the release of 
[H-3] arachidonic acid and the liberation of inositol 



1,4,5-trisphosphate (IP3) induced by BK and [Hyp (3 ) -Tyr (Me) (8)]BK. 
Moreover, enalaprilat (1 mu mol/L) completely and immediately restored 
the response of the B-2 receptor, desensitized by the agonist (1 mu 
mol/L [Hyp (3) -Tyr (Me) (8)]BK); this effect was blocked by the 
antagonist, HOE 140. Finally, enalaprilat, but not the prodrug 
enalapril, decreased internalization of the receptor from 70+/ -9% to 
45+/-9% (P<.05, n=7) . In CHO-3B cells, enalaprilat was ineffective. ACE 
inhibitors in the presence of both the B-2 receptor and ACE enhance BK 
binding, protect high-affinity receptors, block receptor 
desensitization, and decrease internalization, thereby potentiating BK 
beyond blocking its hydrolysis. 

, 1997 

...Abstract: BK) / this effect was blocked by the antagonist, HOE 140. 

Finally, enalaprilat, but not the prodrug enalapril, decreased 

internalization of the receptor from 70+/-9% to 45+/-9% (P<.05, n. . . 
...Research Fronts: LEFT -VENTRICULAR DYSFUNCTION; EARLY ENALAPRIL THERAPY) 
95-2633 001 (NONPEPTIDE BRADYKININ B-2 RECEPTOR ANTAGONISTS; 

KALLIKREIN GENE FAMILY EXPRESSION IN THE RAT OVARY; GUINEA-PIG 

ILEUM MEMBRANES) 

95-3190 001 (INCREASED... i 
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Abstract: Gene therapy has opened new doors for treatment of neoplastic 
diseases. This new approach seems very attractive, especially for 
glioblastomas, since treatment of these brain tumors has failed using 
conventional therapy regimens. Many different modes of gene therapy for 
brain tumors have been tested in culture and in vivo. Many of these 
approaches are based on previously established anti -neoplastic 
principles, like prodrug activating enzymes, inhibition of tumor 
neovascularization, and enhancement of the normally weak anti-tumor 
immune response. Delivery of genes to tumor cells has been mediated by 
a number of viral and synthetic vectors. The most widely used paradigm 
is based on the activation of ganciclovir to a cytotoxic compound by a 
viral enzyme, thymidine kinase, which is expressed by tumor cells, 
after the gene has been introduced by a retroviral vector. This 
paradigm has proven to be a potent therapy with minimal side effects in 
several rodent brain tumor models, and has proceeded to phase 1 
clinical trials. In this review, current gene therapy strategies and 
vector systems for treatment of brain tumors will be described and 
discussed in light of further developments needed to make this new 
treatment modality clinically efficacious. 




, 1995 



Abstract: in vivo. Many of these approaches are based on previously- 
established anti-neoplastic principles, like prodrug activating 
enzymes, inhibition of tumor neovascularization, and enhancement of the 
normally weak anti-tumor immune... 
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Abstract: Tri- and tetrapeptides with C-terminal 

1-amino-l-cycloalkanecarboxylic acid of the general formula X-Ala-Y-OR, 
where X is Ala, Leu, Phe, Ac-Tyr, Gly-Pro, Ac-Leu-Lys or Ac-Leu-Arg, Y 
is Acb, Acp or Ach, and R is methyl or ethyl, have been prepared. These 
peptides containing a rationally chosen N-substituent are cleaved with 
a suitable enzyme ( leucinaminopeptidase , alaninaminopeptidase , 
chymotrypsin, plasmin or kallikrein) in an aqueous medium. The 
arising C-terminal dipeptide ester undergoes spontaneous cyclization to 
give biologically active spirocyclic dipeptide. The prepared short 
peptides exhibit all functional features of prodrugs. 

Title: LINEAR TRIPEPTIDES AND TETRAPEPTIDES ACTING AS PRODRUGS 
, 1992 

...Abstract: rationally chosen N-substituent are cleaved with a suitable 
enzyme (leucinaminopeptidase, alaninaminopeptidase, chymotrypsin, 
plasmin or kallikrein) in an aqueous medium. The arising 
C-terminal dipeptide ester undergoes spontaneous cyclization to give 
biologically active spirocyclic dipeptide. The prepared short peptides 
exhibit all functional features of prodrugs. 

21/3,K,AB/10 (Item 1 from file: 340) 

DIALOG (R) File 340 : CLAIMS (R) /US Patent 
(c) 2003 IFI/CLAIMS (R) . All rts. reserv. 
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GENE THERAPY FOR SOLID TUMORS USING ADENOVIRAL VECTORS COMPRISING SUICIDE 
GENES AND CYTOKINE GENES; TOGETHER WITH PRODRUG 
Inventors: Chen Shu-Hsia (US); Woo Savio L C (US) 
Assignee: Baylor College of Medicine 
Assignee Code: 06345 

Publication (No, Date) , Applic (No, Date) : 

US 6066624 20000523 US 96600942 19960215 

Publication Kind: A 

Calculated Expiration: 20170523 

(Cited in 001 later patents) 

Cont . -in-part Pub (No) , Applic (No, Date) : US 5631236 US 
93112745 19930826 

PCT Pub (No, Date) , Applic (No, Date) : WO 955835 19950302 WO 

94US9784 19940825 

Section 371: 19960215 



Section 102 (e) : 19960215 
Priority Applic (No, Date) : US 96600942 19960215; US 93112745 19930826 



Abstract: The present invention provides a novel method of treating 
localized solid tumors and papillomas in an individual, as well as 
metastatic carcinomas. The method comprises delivering a suicide gene, by- 
way of a recombinant adenoviral vector or other DNA transport system, into 
the tumor, papilloma or wart of an individual. Subsequently, a 
prodrug, such as the drug gaciclovir ( tm) , is administered to the 
individual. Additionally, the present invention provides a method for 
treating solid tumors, papillomas, warts and metastatic carcinomas, said 
method comprising introducing both a suicide gene and one or more cytokine 
genes into the tumor, papilloma or wart of an individual, and subsequently 
administering a prodrug to the individual. The methods of the present 
invention may be used to treat several different types of cancers and 
papillomas, including colon carcinoma, prostate cancer, breast cancer, lung 
cancer, melanoma, hepatoma, brain lymphoma and head and neck cancer. 



. . . TOGETHER WITH PRODRUG 

...PCT Pub (No, Date) , Applic (No, Date) : 19950302 

Abstract: ...other DNA transport system, into the tumor, papilloma or wart 
of an individual. Subsequently, a prodrug, such as the drug 
gaciclovir (tm) , is administered to the individual. Additionally, the 
present invention. . . 

...cytokine genes into the tumor, papilloma or wart of an individual, and 
subsequently administering a prodrug to the individual. The methods 
of the present invention may be used to treat several... 

Exemplary Claim: ...tumor expresses said suicide gene and said one or more 
cytokine genes; and administering a prodrug in amounts sufficient 
to cause regression of said tumor when said prodrug is converted 
to a toxic compound by said suicide gene. 

Non-exemplary Claims: ...suicide gene sequence to be expressed is thymidine 
kinase of herpes simplex virus and the prodrug is ganciclovir, 
acyclovir, FIAU or their derivatives... 

...1, wherein the suicide gene sequence to be expressed is bacteria 
cytosine deaminase and the prodrug is 5-f luorocytosine or its 
derivatives . . . 

...the suicide gene sequence to be expressed is varicella zoster virus 
thymidine kinase and the prodrug is 6 -methoxypurine arabinoside or 
its derivatives... 

...10. The method of claim 1, wherein said prodrug is selected from 

the group consisting of ganciclovir, acyclovir, 1-5 -iodouracil FIAU, 
5-f luorocytosine ... linked to a promoter and wherein said tumor expresses 
the cytokine gene; and administering a prodrug in amounts 
sufficient to cause regression of said tumor when said prodrug is 
converted to a toxic compound by said suicide gene... 

...suicide gene sequence to be expressed is thymidine kinase of herpes 
simplex virus and the prodrug is ganciclovir, acyclovir, FIAU or 
their derivatives. . . 

...14, wherein the suicide gene sequence to be expressed is bacterial 
cytosine deaminase and the prodrug is 5-f luorocytosine or its 
derivatives . . . 

...the suicide gene sequence to be expressed is varicella zoster virus 
thymidine kinase and the prodrug is 6 -methoxypurine arabinoside or 
its derivatives .. .of a prostate specific antigen promoter, a gp91-phox 



gene promoter and a prostate-specific kallikrein promoter. 



36. The method of claim 14, wherein said prodrug is selected from 
the group consisting of ganciclovir, acyclovir, 1-5-iodouracil FIAU, 
5 -f luorocytosine .. .wherein said tumor expresses said suicide gene and 
said IL-2 gene; and administering a prodrug in amounts sufficient 
to cause regression of said tumor when said prodrug is converted 
to a toxic compound by said suicide gene . . . 

linked to a promoter and wherein said tumor expresses the cytokine gene; 
and administering a prodrug in amounts sufficient to cause 
regression of said tumor when said prodrug is converted to a toxic 
compound by said suicide gene... 
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Inventors: Parker Rex (US); Pearce Bradley C (US); Qureshi Asaf A (US); 

Wright John J (US) 
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Assignee Code: 22921 

Publication (No, Date), Applic (No, Date) : 
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Publication Kind: A 
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(Cited in 010 later patents) 

Continuation Pub (No) , Applic (No, Date) : US 5217992 US 90583907 

19900917 

Cont . -in-part Pub (No) , Applic (No, Date) : ABANDONED US 
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US 89416910 19891004 

Abstract: This invention relates to the use of tocotrienol, 
gammatocotrienol and delta- tocotrienol in reducing hypercholesterolemia, 
hyperlipidemia and thromboembolic disorders in mammals. The isolation of 
these tocotrienols from natural sources and their chemical synthesis is 
disclosed. The present invention also relates to prodrugs and 
pharmaceutical compositions of gamma- tocotrienol , delta- tocotrienol and 
tocotrienol and uses thereof. 



Publication (No, Date), Applic (No, Date): 
. . .19940920 

Abstract: ...from natural sources and their chemical synthesis is 
disclosed. The present invention also relates to prodrugs and 
pharmaceutical compositions of gamma- tocotrienol , delta- tocotrienol and 
tocotrienol and uses thereof. 

Non-exemplary Claims: 2. A method of reducing, in a bird or mammal, 
thromboxane A2 and platelet factor 4 levels providing 

antithrombotic effectiveness which comprises administering to such bird 
or mammal a safe . . . 

. . .which comprises administering to such bird or mammal a safe and 
effective amount of the prodrug of gamma-tocotrienol , 
delta-tocotrienol or tocotrienol, or mixtures thereof... 

...4. A method of reducing, in a bird or a mammal, thromboxane A2 and 



platelet factor 4 levels providing antithrombotic 

effectiveness which comprises administering to such bird or mammal 
safe and effective amount of the prodrug of gamma- tocotrienol , 
delta-tocotrienol or tocotrienol, or mixtures thereof... 



? s prodrug?? 

51 223 92 PRODRUG?? 
? s thrombin 

52 734 67 THROMBIN 
? s sl and s2 

22392 SI 
73467 S2 

53 140 SI AND S2 
? s S3 and py=1998 

140 S3 
2108721 PY=1998 

54 9 S3 AND PY=1998 

? rd 

>>>Duplicate detection is not supported for File 340. 

>>>Records from unsupported files will be retained in the RD set. 
...completed examining records 

55 7 RD (unique items) 
? s s5 and py<=1997 

Processing 
Processing 

7 S5 

31493495 PY<=1997 

56 1 S5 AND PY<=1997 
? t s6/3,k,ab/l 

6/3,K,AB/l (Item 1 from file: 340) 

DIALOG (R) File 340 : CLAIMS (R) /US Patent 
(c) 2003 IFI/CLAIMS (R) . All rts . reserv. 

Dialog Acc No: 2974824 IFI Acc No: 9813720 
Document Type : C 

INHIBITORS OF PLATELET AGGREGATION; ANT I THROMBIN AND ANTICOAGULANTS 
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Abstract: Compounds of the formula (I) 



DRAWING 



wherein B is O or CH2 ; X is selected from NR1R2 , SRI, and C1-C7 alkyl; 
Y is selected SRI, NR1R2, and C1-C7 alkyl; Rl and R2 is each and 
independently selected from-H, or C1-C7 alkyl optionally substituted upon 
or within the alkyl chain by one or more of O, S, N or halogen; R3 and R4 
are both H, or R3 and R4 together form a bond; A is COOH, C (O) NH (CH2 ) pCOOH, 
C(0)N( (CH2)qCOOH)2, C (0) NHCH (COOH) (CH2 ) rCOOH, or 5 - tetrazolyl , wherein p, q 
and r is each and independently 1, 2 or 3; as well as pharmaceutically 
acceptable salts and prodrugs thereof, pharmaceutical compositions 
comprising the novel compounds and use of the compounds in therapy. Also 
within the scope of the invention are novel intermediates to the novel 
compounds. The novel compounds are in particular useful in the prevention 



of platelet aggregation. 



. . . ANTITHROMBIN AND ANTICOAGULANTS 
Publication (No, Date) , Applic (No, Date) : 
. . .19980505 

...PCT Pub (No, Date) , Applic (No, Date) : 19970130 

Abstract: ...is each and independently 1, 2 or 3 ; as well as 
pharmaceutically acceptable salts and prodrugs thereof, 

pharmaceutical compositions comprising the novel compounds and use of the 
compounds in therapy. Also. . . 

Exemplary Claim: ...is each and independently 1, 2 or 3; as well as 
pharmaceutically acceptable salts and prodrugs thereof. 

Non-exemplary Claims: ...to 4 carbon atoms in the alkyl portion; as well as 
pharmaceutically acceptable salts and prodrugs thereof. 
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Novel antithrombotic drugs in development. 
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Platelet activation plays a critical role in thromboembolic disorders, 
and aspirin remains a keystone in preventive strategies. This remarkable 
efficacy is rather unexpected, as aspirin selectively inhibits platelet 
aggregation mediated through activation of the arachidonic-thromboxane 
pathway, but not platelet aggregation induced by adenosine diphosphate 
(ADP) , collagen and low levels of thrombin. This apparent paradox has 



stimulated investigations on the effect of aspirin on 

eicosanoid- independent effects of aspirin on cellular signalling. It has 
also fostered the search for antiplatelet drugs inhibiting platelet 
aggregation at other levels than the acetylation of platelet 
cyclo-oxygenase, such as thromboxane synthase inhibitors and thromboxane 
receptor antagonists. The final step of all platelet agonists is the 
functional expression of glycoprotein (GP) lib/ Ilia on the platelet 
surface, which ligates fibrinogen to link platelets together as part of the 
aggregation process. Agents that interact between GPIIb/IIIa and fibrinogen 
have been developed, which block GPIIb/IIIa, such as monoclonal antibodies 
to GPIIb/IIIa, and natural and synthetic peptides (disintegrins) containing 
the Arg-Gly-Asp (RGD) recognition sequence in fibrinogen and other adhesion 
macromolecules . Also, some non-peptide RGD mimetics have been developed 
which are orally active prodrugs. Stable analogues of prostacyclin, 
some of which are orally active, are also available. Thrombin has a pivotal 
role in both platelet activation and fibrin generation. In addition to 
natural and recombinant human ant i thrombin III , direct ant i thrombin 
III -independent thrombin inhibitors have been developed as recombinant 
hirudin, hirulog, argatroban, boroarginine derivatives and single stranded 
DNA oligonucleotides (aptanes) . Direct thrombin inhibitors do not affect 
thrombin generation and may leave some ' escaping ■ thrombin molecules 
unaffected. Inhibition of factor Xa can prevent thrombin 
generation and disrupt the thrombin feedback loop that amplifies thrombin 
production . 

Jun 199 5, 

...adhesion macromolecules. Also, some non-peptide RGD mimetics have been 
developed which are orally active prodrugs . Stable analogues of 
prostacyclin, some of which are orally active, are also available. Thrombin 
has . . . 

...do not affect thrombin generation and may leave some 'escaping' thrombin 
molecules unaffected. Inhibition of factor Xa can prevent 
thrombin generation and disrupt the thrombin feedback loop that amplifies 
thrombin production. 
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Abstract: Novel compounds, their salts and compositions related thereto 
having activity against mammalian factor Xa are disclosed. The 
compounds are useful in vitro or in vivo for preventing or treating 
coagulation disorders. 



INHIBITORS OF FACTOR XA; 

...PCT Pub (No, Date) , Applic (No, Date) : 19961219 

Abstract: Novel compounds, their salts and compositions related thereto 
having activity against mammalian factor Xa are disclosed. The 
compounds are useful in vitro or in vivo for preventing or treating. . . 

Exemplary Claim: ...contain at least one N atom; and all pharmaceutically 
acceptable isomers, salts, hydrates, solvates and prodrug 
derivatives thereof . 



Non- exemplary Claims: ...contain at least one N atom; and all 

pharmaceutically acceptable isomers, salts, hydrates, solvates and 
prodrug derivatives thereof . . . 

...3. The compound of claim 1, having an IC50 for Factor Xa of 
less than about 2 00 nM. . . 
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A molecular marker, human alpha- 1- antitrypsin (hAAT) was transduced 
into tumor cells and its secretion was found to correlate with tumor growth 
or regression, allowing for an accurate and continuous measurement of tumor 
growth kinetics. Using this system, we investigated the therapeutic 
potential produced purely from the bystander effect of HSVtk+ CT26 cells to 
eradicate established CT26 colon carcinomas in mice by direct intratumoral 
implantation and subsequent ganciclovir administration. With lower ratios 
(0.1% and 1% of initial tumor burden), tumor growth kinetics went into a 
static (remission) phase of approximately 2 weeks duration before relapse 
and resumption of progressive tumor growth. When the number of CT26tk+ 
modified cells injected into the tumor equaled 10% to 100% of the initial 
tumor cell number the bystander effect was sufficient to completely 
eradicate established tumors indicating that a potent bystander killing 
effect is produced in this system, and that a cellular therapy based on 
this approach may have applications. 
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Platelet activation plays a critical role in thromboembolic disorders, 
and aspirin remains a keystone in preventive strategies. This remarkable 
efficacy is rather unexpected, as aspirin selectively inhibits platelet 
aggregation mediated through activation of the arachidonic- thromboxane 
pathway, but not platelet aggregation induced by adenosine diphosphate 
(ADP) , collagen and low levels of thrombin. This apparent paradox has 
stimulated investigations on the effect of aspirin on 

eicosanoid- independent effects of aspirin on cellular signalling. It has 
also fostered the search for antiplatelet drugs inhibiting platelet 
aggregation at other levels than the acetylation of platelet 
cyclo-oxygenase, such as thromboxane synthase inhibitors and thromboxane 
receptor antagonists. The final step of all platelet agonists is the 
functional expression of glycoprotein (GP) lib/ Ilia on the platelet 
surface, which ligates fibrinogen to link platelets together as part of the 
aggregation process. Agents that interact between GPIIb/lIIa and fibrinogen 
have been developed, which block GPIIb/IIIa, such as monoclonal antibodies 
to GPIIb/IIIa, and natural and synthetic peptides (disintegrins) containing 



the" Arg-Gly-Asp (RGD) recognition sequence in fibrinogen and other adhesion 
macromolecules . Also, some non-peptide RGD mimetics have been developed 
which are orally active prodrugs. Stable analogues of prostacyclin, 
some of which are orally active, are also available. Thrombin has a pivotal 
role in both platelet activation and fibrin generation. In addition to 
natural and recombinant human antithrombin III, direct antithrombin 
III -independent thrombin inhibitors have been developed as recombinant 
hirudin , hirulog, argatroban, boroarginine derivatives and single 
stranded DNA oligonucleotides (aptanes) . Direct thrombin inhibitors do not 
affect thrombin generation and may leave some 'escaping' thrombin molecules 
unaffected. Inhibition of factor Xa can prevent thrombin generation and 
disrupt the thrombin feedback loop that amplifies thrombin production. 
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Effects of imidapril hydrochloride ( ( - ) - (4S) -3 - [ (2S) -2 - [ [ ( IS) - 1- 
ethoxycarbonyl-3-phenylpropyl] amino] propionyl] -l-methyl-2- oxoimidazolidine 
-4-carboxylic acid hydrochloride, imidapril, TA-6366, CAS 89396-94-1), a 
new prodrug type angiotensin converting enzyme (ACE) inhibitor, and 
6366 A (CAS 89371-44-8), an active metabolite of imidapril, on isolated 
vascular preparations were studied. 6366 A inhibited angiotensin I 
(AT- 1) -induced contraction of the rabbit thoracic aorta at 3 x 10 (-10) 
mol/1 or more and augmented bradykinin (BK) -induced relaxation of the dog 
renal artery precontracted with prostaglandin F2 alpha PGF2 alpha at 10 (-9) 
mol/1 or more, whereas imidapril at 10 (-7) mol/1 did not affect these 
responses. However, 6366 A, like imidapril, had no effect on angiotensin II 
(AT-II ), norepinephrine, serotonin-, KC1- and PGF2 
alpha-induced contractions. The inhibitory effect of 6366 A on AT-I-induced 
contraction was attenuated by denudation of the endothelium, but it was 
still maintained even after washing out the aorta that had been previously 
exposed to the medium containing 6366 A. This suggests that 6366 A 



persistently inhibits the angiotensin I converting enzyme located 
preferentially in the endothelium. Therefore, the antihypertensive action 
of imidapril is mainly attributable to the vasodilation through the 
inhibitory effects of 6366 A on AT-II synthesis and BK 
degradation in the vasculature. 
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Abstract: This article reviews the current understanding of coagulation and 
its role in overall hemostasis. Also provided is an overview of current 
screening and specialized tests of coagulation. 
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Abstract: The vascular endothelial cells are a particularly attractive 

target in the field of somatic gene therapy in which recombinant DNA is 
used as a macromolecular medicine. Because of their location, 
endothelial cells can be a reservoir that provides transgene products 
either systemically or locally and can be a reactant that inactivates a 
toxic substance or activates an inert prodrug. In this article, 
the current status of gene delivery to vascular endothelial cells will 
be reviewed. Methodologies and basic strategies for gene transfer to 
endothelial cells will be described and discussed from pharmaceutical 
and biopharmaceutical viewpoints. The feasibility of gene delivery 
systems in which plasmid DNA is combined with appropriate carrier 
systems to endothelial cells will be also discussed. 
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Abstract: This study reports the use of texture profile analysis (TP A 
) to mechanically characterize polymeric, pharmaceutical semisolids 
containing at least one bioadhesive polymer and to determine 
interactions between formulation components. The hardness, 
adhesiveness, force per unit time required for compression 

(compressibility) , and elasticity of polymeric, pharmaceutical 
semisolids containing polycarbophil (1 or 5% w/w) , polyvinylpyrrolidone 

(3 or 5% w/w), and hydroxyethylcellulose (3, 5, or 10% w/w) in 
phosphate buffer (pH 6.8) were determined using a texture analyzer in 
the TPA mode (compression depth 15 mm, compression rate 8 mm 
s(-l) 15 s delay period). Increasing concentrations of polycarbophil, 
poly vinylpyrrolidone, and hydroxyethylcellulose significantly 
increased product hardness, adhesiveness, and compressibility but 
decreased product elasticity. Statistically, interactions between 
polymeric formulation components were observed within the experimental 
design and were probably due to relative differences in the physical 
states of polyvinylpyrrolidone and polycarbophil in the formulations, 
i.e., dispersed/dissolved and unswollen/swollen, respectively. 
Increased product hardness and compressibility were possibly due to the 
effects of hydroxyethylcellulose, polyvinylpyrrolidone, and 
polycarbophil on the viscosity of the formulations. Increased 
adhesiveness was related to the concentration and, more importantly, to 
the physical state of polycarbophil. Decreased product elasticity was 
due to the increased semisolid nature of the product. TPA is a 
rapid, straightforward analytical technique that may be applied to the 



mechanical characterization of polymeric, pharmaceutical semisolids. It 
provides a convenient means to rapidly identify physicochemical 
interactions between formulation components. (C) 1996 John Wiley & 
Sons, Inc. 
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Abstract: Hepatitis B virus (HBV) replication is mediated by the viral 
polymerase that possesses three functional domains: primer, DNA 
polymerase/reverse transcriptase, and RNase H. Using the Pekin duck as 
an animal model, we demonstrate a novel mechanism of inhibition of duck 
hepatitis B virus (DHBV) by 2 , 6 -diaminopurine 2 3 ' -dideoxyriboside 

(ddDAPR) , a prodrug of 2 ' , 3 ' -dideoxyguanosine (ddG) . A selective 
and irreversible inhibition of DHBV DNA replication is found in 
ducklings treated with high doses of ddDAPR (20 to 50 mg/kg) , but not 
with similar doses of 2 ' , 3 ■ -dideoxycytidine (ddC) . The inhibition 
mediated by ddDAPR occurs at a very early stage of the reverse 
transcription, Despite the inhibition of DHBV DNA replication by 
ddDAPR, the DNA polymerase and reverse transcriptase activities of the 
polymerase are found to remain active when tested on exogenous 
templates in activity gels, We have demonstrated direct binding of 

[alpha-P-32] ddGTP to the DHBV polymerase expressed in an in vitro 
transcription and translation system. These results suggest that the 
binding of ddGTP to the polymerase blocks the initial DNA replication. 
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Abstract: Most of the liver cell injury in hepatitis B and C infections is 
likely to be immune -mediated. Variation in the pathogenesis of these 
infections likely is contributed by a variety of host and virus 
factors. Host factors include the human leukocyte antigen (HLA) 
haplotype as well as the ability of the host to both recognize antigen 
on virus -infected cells and to receive the appropriate costimulatory 
signals in a timely fashion during infection. Virus factors include the 
genetic variation, direct cytopathic effects, and the alteration of 
infected hepatocytes to cytotoxic cytokines. The lack of suitable 
tissue culture systems and animal models limits the ability to 
understand the pathogenesis fully but provides challenges for their 
future development so that the basis for liver cell damage can be 
elucidated and approaches for therapeutic intervention can be achieved. 
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Abstract: With increasing numbers of patients undergoing liver 

transplantation for end-stage liver disease and continued improvements 
in survival rates, attention to the respiratory status of these 
patients has achieved even greater importance. This article discusses 
the preoperative pulmonary assessment for conditions that may prohibit 
liver transplantation or affect outcomes, in addition to discussing the 



possible intraoperative and early infectious versus noninfectious 
postoperative complications. Also included is a discussion of the most 
common pulmonary complications that may be encountered late after liver 
transplantation . 
, 1996 
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Abstract: Pyroglutamyl peptidase II (EC 3.4.19.-), a highly specific 
membrane -bound TRH-degrading enzyme, is inactivated in Y-79 human 
retinoblastoma cells by exposure to 12 -O-tetradecanoyl 
phorbol-13-acetate (TPA) in a biphasic manner. We have 
previously demonstrated a rapid decrease in pyroglutamyl peptidase II 
activity to 10% of the control level within 15 min, which returns to 
70% of the control level by 1 h. This decrease results from enzyme 
phosphorylation by TPA-activated protein kinase -C. We now report 
a second phase of inactivation after longer exposure of cells to 
TPA. After 1 h, enzymatic activity slowly and progressively 
declined. By 7 h, only 15% of control activity remained. Cotreatment 
of cells with H-7, a protein kinase-C inhibitor, prevented this second 
phase of inactivation. Immunoblot experiments demonstrated a reduction 
in the amount of pyroglutamyl peptidase II in Y-79 membranes after long 
term exposure to TPA. Y-7 9 cells were labeled with 

[S-35] methionine, and pyroglutamyl peptidase II was immunoprecipitated. 
A decreased incorporations of [S-35] methionine paralleled the decrease 
in enzyme activity. These studies demonstrate that the second phase of 
inactivation after exposure to TPA is due to an inhibition of 
enzyme synt he sis. 

, 1991 
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Abstract: The present invention provides a novel method of treating 
localized solid tumors and papillomas in an individual, as well as 
metastatic carcinomas. The method comprises delivering a suicide gene, by 
way of a recombinant adenoviral vector or other DNA transport system, into 
the tumor, papilloma or wart of an individual. Subsequently, a 
prodrug, such as the drug gaciclovir (tm) , is administered to the 
individual. Additionally, the present invention provides a method for 
treating solid tumors, papillomas, warts and metastatic carcinomas, said 
method comprising introducing both a suicide gene and one or more cytokine 
genes into the tumor, papilloma or wart of an individual, and subsequently 
administering a prodrug to the individual. The methods of the present 
invention may be used to treat several different types of cancers and 
papillomas, including colon carcinoma, prostate cancer, breast cancer, lung 
cancer, melanoma, hepatoma, brain lymphoma and head and neck cancer. 



. . . TOGETHER WITH PRODRUG 

.. .PCT Pub(No, Date) ,Applic (No, Date) : 19950302 

Abstract: ...other DNA transport system, into the tumor, papilloma or wart 
of an individual. Subsequently, a prodrug, such as the drug 
gaciclovir (tm) , is administered to the individual. Additionally, the 
present invention. . . 

...cytokine genes into the tumor, papilloma or wart of an individual, and 
subsequently administering a prodrug to the individual. The methods 
of the present invention may be used to treat several... 

Exemplary Claim: ...tumor expresses said suicide gene and said one or more 
cytokine genes; and administering a prodrug in amounts sufficient 
to cause regression of said tumor when said prodrug is converted 
to a toxic compound by said suicide gene. 

Non-exemplary Claims: ...suicide gene sequence to be expressed is thymidine 
kinase of herpes simplex virus and the prodrug is ganciclovir, 
acyclovir, FIAU or their derivatives... 

...1, wherein the suicide gene sequence to be expressed is bacteria 
cytosine deaminase and the prodrug is 5 -f luorocytosine or its 
derivatives . . . 

...the suicide gene sequence to be expressed is varicella zoster virus 
thymidine kinase and the prodrug is 6-methoxypurine arabinoside or 
its derivatives... 

...10. The method of claim 1, wherein said prodrug is selected from 
the group consisting of ganciclovir, acyclovir, 1-5-iodouracil FIAU, 
5-f luorocytosine ... linked to a promoter and wherein said tumor expresses 
the cytokine gene; and administering a prodrug in amounts 
sufficient to cause regression of said tumor when said prodrug is 
converted to a toxic compound by said suicide gene... 

...suicide gene sequence to be expressed is thymidine kinase of herpes 
simplex virus and the prodrug is ganciclovir, acyclovir, FIAU or 
their derivatives. . . 

...14, wherein the suicide gene sequence to be expressed is bacterial 
cytosine deaminase and the prodrug is 5 -f luorocytosine or its 
derivatives . . . 

...the suicide gene sequence to be expressed is varicella zoster virus 
thymidine kinase and the prodrug is 6-methoxypurine arabinoside or 
its derivatives... 

...selected from the group consisting of an albumin promoter, an 
alpha-f etoprotein promoter, an alpha -antitrypsin promoter and a 



phosphoenol pyruvate carboxykinase promoter ... 36 . The method of claim 
14, wherein said prodrug is selected from the group consisting of 
ganciclovir, acyclovir, 1-5-iodouracil FIAU, 5 -fluorocytosine ... wherein 
said tumor expresses said suicide gene and said IL-2 gene; and 
administering a prodrug in amounts sufficient to cause regression 
of said tumor when said prodrug is converted to a toxic compound 
by said suicide gene... 

linked to a promoter and wherein said tumor expresses the cytokine gene 
and administering a prodrug in amounts sufficient to cause 
regression of said tumor when said prodrug is converted to a toxic 
compound by said suicide gene... 
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The prostate-specific antigen (PSA) immunoassay is an important tool for 
the detection and monitoring of prostate cancer. PSA exists in serum 

mainly as complexes with serine protease inhibitors 
including alphal antichymotrypsin (ACT) and alpha2 macroglobulin (MG) . 
PSA-MG complex is not detected by the existing PSA immunoassays since 
MG (720 kDa) sequesters PSA and masks the antibody binding sites. Existing 
immunoassays for quantitation of total serum PSA measure PSA-ACT 
(CPSA) and free PSA (FPSA) , which comprise the major and minor components 
of total PSA, respectively. Monoclonal antibodies (MAb) specific for CPSA 
alone were generated using a unique immunogen prepared by blocking the 
major antigenic determinants on FPSA and ACT. The blocked immunogen greatly 
enhanced the frequency of hybridomas reactive against the CPSA complex. 
CPSA prototype immunoassays were established using anti-CPSA (PX1G359) or 
anti-ACT (AC1A212) MAb as tracer MAb and anti-PSA (PSA399) MAb as capture 
MAb. The complex-selective MAbs demonstrated minimal cross-reactivity with 
Cathepsin-G (CG) ACT (CG-ACT) , ACT or FPSA. CG-ACT complex interfered 
with the accuracy of initial prototype assays specific for CPSA measurement 
and caused over- recovery (1 to 3 ng/mL, with 40 to 180 ng/mL range of 
CG-ACT in serum) of apparent CPSA values. Addition of 0.4% NP-40 and 
0.1% 0.088 micron microparticles in clinical specimens eliminated this 
interference. Specimens from 39 prostate cancer (PCa) patients and 44 
benign prostatic hyperplasia (BPH) patients were analyzed with the PX1G359 
CPSA assay. In this study, the area under the curve (AUC) values for ROC 
analysis of total PSA (CPSA+FPSA) , FPSA to total PSA ratio (f/t), and FPSA 
to CPSA ratio (f/c) were 0.357, 0.634, and 0.624, respectively. In a second 
study using AC1A212 CPSA assay, where specimens from 16 PCa patients and 48 
BPH patients were tested, the AUC values for total PSA, f/t and f/c ratios 
were 0.62, 0.785, and 0.732, respectively. Using the CPSA assay with 
minimal interference our studies are consistent with previous CPSA data 
showing that the f/t PSA ratio remains superior to the f/c PSA ratio in 
differentiating PCa and BPH diseases. Complex PSA by itself or as ratio 
with free or total PSA does not provide any advantage over the established 
method of FPSA to total PSA ratio. 



... is an important tool for the detection and monitoring of prostate 
cancer. PSA exists in serum mainly as complexes with serine 
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The rate and extent of complex formation between protease 
inhibitors present in plasma from different species and a human 
plasminogen activator purified to homogeneity from the 
supernatant of a human melanoma cell line was studied in vitro. The 
fibrinolytic activity of the one-chain plasminogen activator 
disappeared form human, cat and rabbit plasma with a half -life of 100 
minutes. By means of antibodies directed against purified protease 
inhibitors the main inhibitor in human, cat, dog and rabbit plasma was 
identified as alpha 2-antiplasmin . Alpha 2-macroglobulin and 
Cl-esterase-inhibitor functioned as inhibitors to a lesser extent. The main 
inhibitor in rat plasma was alpha 2-macroglobulin. The plasma half -life was 
3 (rabbit and human) to 10 (dog and rat) times shorter for the two-chain 
form than for the one -chain form of the plasminogen activator 
molecule. It is also concluded that, with respect to plasma elimination of 
the fibrinolytic activity, among the common laboratory animals, the rabbit 
is the most suitable animal available for the study of fibrinolysis. 

Inhibition of the human tissue plasminogen activator in 
plasma from different species. 

The rate and extent of complex formation between protease 
inhibitors present in plasma from different species and a human 
plasminogen activator purified to homogeneity from the 
supernatant of a human melanoma cell line was studied in vitro. The 
fibrinolytic activity of the one-chain plasminogen activator 
disappeared form human, cat and rabbit plasma with a half-life of 100 
minutes . By ... 

. . . times shorter for the two-chain form than for the one-chain form of the 
plasminogen activator molecule. It is also concluded that, with 
respect to plasma elimination of the fibrinolytic activity. . . 
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Using a novel method, a monoclonal antibody was produced which can 
directly block the activity of an extracellular matrix-associated 
neurite outgrowth promoting complex (Matthew and Patterson, 1983) . 
Presumably binding at or near the active site, this antibody recognizes a 
determinant consisting of heparan sulfate and a larger molecule which is 
likely to be laminin (Matthew et al., in preparation). The antibody has 
been further used to localize this determinant in adult tissues in vivo. 
Extracellular binding is seen at sites known to promote axon 
regeneration in the peripheral nervous system and is not seen in the 
central nervous system (Matthew et al., in preparation). In investigating 
how neurons may modify their environment as they grow processes, we have 
recently found that sensory and sympathetic neurons spontaneously release a 
collagenase and a plasminogen activator from their distal 
processes and/or growth cones (Pittman, 1985) A 43 kD irreversible 
inhibitor of the plasminogen activator is secreted by cardiac 
myocytes and is found on the surfaces of cultured neurons (Pittman, 1984) . 
This inhibitor is also released by nonneuronal cell cultures from 
peripheral, but not central, nerves (Pittman, unpublished) . Of interest in 
relation to the proteoglycan neurite outgrowth promoting complex is the 
finding that the 43 kD inhibitor preparation binds heparin tightly and can 
displace laminin from its heparin binding site (Patterson and Pittman, 
unpublished) . Thus it is possible that the protease/inhibitor 
system could affect outgrowth via interaction with the neurite outgrowth 
promoting complex in the extracellular matrix. 

On the role of proteases, their inhibitors and the extracellular 
matrix in promoting neurite outgrowth. 
. . . novel method, a monoclonal antibody was produced which can directly 
block the activity of an extracellular matrix-associated neurite 
outgrowth promoting complex (Matthew and Patterson, 1983) . Presumably 
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In the treatment of cardiovascular diseases, it could be of therapeutic 
interest to associate the hypotensive effects resulting from the inhibition 
of angiotensin II formation, ensured by endothelial angiotensin-converting 
enzyme (ACE) , with the diuretic and natriuretic responses due to the 
protection of the endogenous atrial natriuretic peptide (ANP) 
from inactivation by epithelial neutral endopeptidase (NEP) . However, an 
investigation of this hypothesis requires an orally active compound able to 
jointly inhibit ACE and NEP . Dual inhibitors have therefore been designed 
by a rational approach, based on the characteristics of the active sites of 
both enzymes, which belong to the same family of zinc metallopeptidases , 
and on the structures of their most potent and selective inhibitors. As 
both NEP and ACE contain a large S'l-S'2 domain able to accommodate 
aromatic residues, the cyclic ACE inhibitor 3 - (mercaptomethyl) -3 , 4 , 5 , 6-tetr 
ahydro-2-oxo-lH-l-benzazocine-l-ace tic acid was selected as a template. 
Various aliphatic constraints were introduced on the benzyl moiety of the 
potent NEP inhibitor N- [2- (mercaptomethyl) -3-phenylpropanoyl] -L-tyrosine 
(IC50 NEP = 2 nM, IC50 ACE = 25 nM) to improve the fit between the computed 
most stable conformers of these molecules and the ACE template. New dual 
inhibitors, of general formula, N- [2 (R,S) - (mercaptomethyl) -3 (R,S) -phenylbut 
anoyl] -L-amino acid with IC50 values in the nanomolar range for both 
enzymes were generated by this approach. The separation of the four 
stereoisomers using chiral amines and the stereoselective synthesis of the 
2- (mercaptomethyl) -3 -phenylbutanoyl moiety showed that inhibitors with the 
2S,3R configuration are the most potent on both NEP and ACE. The "in vivo" 
potency of various prodrugs of these inhibitors to inhibit ACE 
activity in lung and NEP activity in kidney was measured after oral 
administration in mice. From this pharmacokinetical study the most potent 
dual inhibitor RB 105 (N- [ (2S, 3R) -2- (mercaptomethyl) -3 -phenylbutanoyl -L-ala 
nine (compound 44c) (KI NEP 1.7 nM, KI ACE 4.5 nM) and its most efficient 
in vivo prodrug mixanpril, [N- [ (2S , 3R) -2 - [ (benzoylthio) methyl] - 3 -phen 
ylbutanoyl] -L-alan ine (compound 18) (ED50 NEP approximately 1 mg/kg, ED50 
ACE approximately 7 mg/kg) were selected. Competition experiments with a 
tritiated inhibitor of ACE or NEP bound to mouse lung and kidney membranes 
respectively showed that mixanpril has a long duration of action (> 8 h) . 
As expected, after i.v. administration in the spontaneously hypertensive 
rat (SHR) , RB 105 decreased blood pressure and increased diuresis and 
natriuresis. (ABSTRACT TRUNCATED AT 400 WORDS) 

Apr 15 1994, 

. . . converting enzyme (ACE) , with the diuretic and natriuretic responses 
due to the protection of the endogenous atrial natriuretic 
peptide (ANP) from inactivation by epithelial neutral endopeptidase 
(NEP). However, an investigation of this hypothesis requires... 

... are the most potent on both NEP and ACE. The "in vivo" potency of 
various prodrugs of these inhibitors to inhibit ACE activity in lung 
and NEP activity in kidney was. . . 

...NEP 1.7 nM, KI ACE 4.5 nM) and its most efficient in vivo prodrug 
mixanpril, [N- [ (2S, 3R) -2- [ (benzoylthio) methyl] -3 -phenylbutanoyl] -L-alan ine 
(compound 18) (ED50... 
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In the treatment of cardiovascular disease, it could be of therapeutic 
interest to associate the hypotensive effects due to the inhibition of 
angiotensin II formation with the diuretic and natriuretic responses 
induced by the protection of the endogenous atrial natriuretic 
peptide (ANP) . Investigation of this hypothesis requires an orally 
active compound able to simultaneously inhibit angiotensin-converting 
enzyme (ACE) and neutral endopeptidase (NEP) , which is involved in renal 
ANP metabolism. Such compounds have been rationally designed by taking into 
account the structural characteristics of the active site of both 
peptidases. Among them, RB 105, N- [ (2S, 3R) -2 -mercaptomethyl-l-oxo-3 -phenylb 
utyl] - (S) -alanine, inhibited NEP and ACE with Ki values of 1.7 +/- 0.3 nM 
and 4.2 +/- 0.5 nM, respectively. Intravenous infusion of RB 105 in 
conscious spontaneously hypertensive rats prevented the pressor response to 
exogenous angiotensin I and potentiated the natriuretic response to ANP. 
Infusion of RB 105, at 2 . 5 , 5, 10, 25, and 50 mg/kg per hr decreased blood 
pressure dose -dependent ly in conscious catheterized spontaneously 
hypertensive rats and increased diuresis and natriuresis. Infusion of RB 
105 as a bolus of 25 mg/kg followed by 25 mg/kg per hr similarly decreased 
blood pressure and increased natriuresis in three different models of 
hypertension (renovascular, deoxycorticosterone acetate-salt, and 
spontaneously hypertensive rats) . Mixanpril, a lipophilic prodrug of 
RB 105 (ED50 values when given orally to mice, 0.7 mg/kg for NEP; 7 mg/kg 
for ACE) , elicited dose -dependent hypotensive effects of long duration in 
spontaneously hypertensive rats after oral administration [-37 mmHg for 50 
mg/kg twice a day (1 mmHg = 133 Pa) and is therefore the first dual NEP/ACE 
inhibitor potentially useful for clinical investigations. 

Apr 26 1994, 

. . . angiotensin II formation with the diuretic and natriuretic responses 
induced by the protection of the endogenous atrial natriuretic 
peptide (ANP) . Investigation of this hypothesis requires an orally 
active compound able to simultaneously inhibit angiotensin. . . 

. . . different models of hypertension (renovascular, deoxycorticosterone 
acetate-salt, and spontaneously hypertensive rats). Mixanpril, a lipophilic 
prodrug of RB 105 (ED50 values when given orally to mice, 0.7 mg/kg 
for. . . 
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Abstract: The design and preparation of ortho-substituted benzofused 

macrocyclic lactams are described. The benzofused macrocyclic lactams 
were designed as neutral endopeptidase 24,11 (NEP) inhibitors. Docking 
studies were carried out in a model of thermolysin (TLN) using the 
MACROMODEL and QXP modeling programs to select suitable ring sizes. 
These studies predicted that the 11-, 12-, and 13-membered ring 
macrocyclic lactams would be active in both enzymes TLN and NEP. Good 
predictability of experimental results, within this series, of binding 
to thermolysin and to a lesser extent to NEP was observed. A visual 
comparison, docked at the active site of TLN, is presented for 
thiorphan, a 10-membered ring;macrocycle and an 11-membered ring 
benzofused macrocyclic lactam. Potent inhibition of both NEP and 
thermolysin was obtained. The 11-membered ring macrocycle 25a is the 
most potent inhibitor from this series of compounds (TLN IC50 = 68 nM; 
NEP IC50 = 0.9 nM) . The effects of prodrug 44b administered at 10 
mg/kg P° on plasma atrial natriuretic peptide (ANP) levels in conscious 
rats was greater than 200% over a 4 h period. 

, 1997 
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Abstract: This study evaluated Fos-like immunoreactivity in rat lumbar 

spinal cord neurons following peripheral noxious heat stimulation and 
the modifications induced by pharmacological agents. Under urethane 
anaesthesia, the hindpaw was stimulated by dipping it in a regulated 



temperature bath at various temperatures (44-65 degrees C) and for 
various durations (5 s to 2 min) . There was no Fos-like 
immunoreactivity in lumbar spinal cord neurons when the paw was 
stimulated at 44 degrees C for 15 s. From 46 to 52 degrees C, the 
number of Fos-like immunoreactivity neurons increased with increasing 
stimulation temperature, but was decreased at 65 degrees C as compared 
to 52 degrees C. At 52 degrees C, the number of Fos-like 
immunoreactivity neurons increased with the duration of stimulation. 
Fos-like immunore active neurons in the L4 segment were almost 
exclusively located in laminae I-II. On the basis of the results of the 
latter experiments, we chose a stimulation of 52 degrees C for 15 s to 
perform pharmacological investigations. The number of Fos-like 
immunoreactive neurons induced by the heat stimulation was 
significantly decreased by pretreatment with morphine (42, 64 and 75% 
decrease as compared to control values after 2.5, 5 and 7.5 mg/kg i.v. 
respectively), and these effects were blocked by naloxone. When various 
stimulation intensities (46-52 degrees C) were used, the effects of 
morphine (5 mg/kg i.v.) were most marked when the temperature was 
highest. In morphine -tolerant rats, morphine (5 mg/kg i.v.) was half as 
potent in decreasing Fos-like immunoreactivity induced by the heat 
stimulation than in non- tolerant rats. RB 101, a systemically active 
mixed inhibitor of enkephalin-metabolising enzymes, significantly 
decreased Fos-like immunoreactivity induced by heat stimulation (19, 29 
and 48% decreases as compared to control values at 10, 20 and 40 mg/kg 
i.v. respectively) and these effects were blocked by naloxone. Aspirin 
(150 mg/kg i.v.), proacetaminophen (300 mg/kg i.v.) and tizanidine, a 
centrally acting myorelaxant (0.25-1 mg/kg i.v.), had no effect on the 
number of Fos-like immunoreactivity neurons induced by heat 
stimulation. The use of immunochemistry of the c-Fos protein as a 
pharmacological test in order to gauge antinociceptive effects at the 
dorsal horn level is discussed. 

, 1994 
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Abstract: Four 1-beta-D-arabinof uranosylcytosine conjugates (ara-C) (la, b 
and 2a, b) of sn-1 and sn-3 isomers of 

l-O-octadecyl-2-O-palmitoylglycerol and its 1-S-alkyl analogue have 
been synthesized, and their antitumor activity against L1210 lymphoid 
leukemia in mice were compared with those of the previous conjugates 
(3a, b) of racemates in order to determine the significance of 
chirality of the glycerol moieties for activity. Administration (i.p.) 
of a single dose (300 mg/kg) of conjugates of sn-1 (la) , sn-3 (2a) and 
rac (3a) isomers of the ether lipid increased lifespan of i.p. 
implanted L1210 lymphoid leukemic DBA/ 2 J mice by 169, 175 and 236%, 



respectively. The sn-1 (lb), sn-3 (2b), and rac (3b) isomers of the 
thioether lipid with a single dose of 300 mg/kg produced an increase in 
lifespan values of 238, 263 and 250%, respectively. The results 
indicate that chirality of the glycerol moieties appears not to be 
critical for the activity, and racemates 3a and 3b are promising 
prodrugs of ara-C for further clinical investigations. 

, 1993 
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Interaction of factor IXa with factor Villa. Effects of protease domain 
Ca2+ binding site, proteolysis in the autolysis loop, phospholipid, and 
factor X. 

Mathur A; Zhong D; Sabharwal AK; Smith KJ; Bajaj SP 

Department of Medicine, St. Louis University School of Medicine, St. 
Louis, Missouri 63104, USA. 

Journal of biological chemistry (UNITED STATES) Sep 12 1997, 272 
(37) p23418-26, ISSN 0021-9258 Journal Code: HIV 

Contract/Grant No.: HL36365, HL, NHLBI 

Languages : ENGLISH 

Document type: JOURNAL ARTICLE 

We previously identified a high affinity Ca2 + binding site in the 
protease domain of factor IXa involving Glu235 (Glu70 in chymotrypsinogen 
numbering; hereafter, the numbers in brackets refer to the chymotrypsin 
equivalents) and Glu245[80] as putative ligands. To delineate the function 
of this Ca2+ binding site, we expressed IXwild type (IXWT), IXE235K, and 
IXE245V in 293 kidney cells and compared their properties with those of 
factor IX isolated from normal plasma (IXNP); each protein had the same Mr 
and gamma-carboxyglutamic acid content. Activation of each factor IX 
protein by factor Vila . Ca2+ . tissue factor was normal as analyzed by sodium 
dodecyl sulfate-gel electrophoresis. The coagulant activity of IXaWT was 
approximately 93%, of IXaE235K was approximately 27%, and of IXaE245V was 
approximately 4% compared with that of IXaNP. In contrast, activation by 
factor XIa.Ca2+ led to proteolysis at Arg318-Ser319 [ 150-151] in the 
protease domain autolysis loop of IXaE245V with a concomitant loss of 
coagulant activity; this proteolysis was moderate in IXaE235K and minimal 
in IXaWT or IXaNP. Interaction of each activated mutant with an active site 
probe, p - ami nob en z ami dine, was also examined; the Kd of interaction in the 
absence and presence (in parentheses) of Ca2 + was: IXaNP or IXaWT 230 
microM (78 microM) , IXaE235K 150 microM (145 microM) , IXaE245V 225 microM 
(240 microM), and autolysis loop cleaved IXaE245V 330 microM (350 
microM). Next, we evaluated the apparent Kd (Kd,app) of interaction of each 
activated mutant with factor Villa. We first investigated the EC50 of 
interaction of IXaNP as well as of IXaWT with factor Villa in the presence 
and absence of phospholipid (PL) and varying concentrations of factor 

X. At each factor X concentration and constant factor 
Villa, EC50 was the free IXaNP or IXaWT concentration that yielded a 
half-maximal rate of factor Xa generation. EC50 values for IXaNP and IXaWT 
were similar and are as follows: PL-minus /X-minus (extrapolated), 2.8 
microM; PL-minus/X-saturating, 0.25 &mgr;M; PLplus/X-minus, 1.6 nM; and 
PL-plus/X-saturating, 0.09 nM. Further, Kd, app of binding of active 
site-blocked factor IXa to factor Villa was calculated from its ability to 
inhibit IXaWT in the Tenase assay. Kd, app values in the absence and 
presence (in parentheses) of PL were: IXaNP or IXaWT, 0. 19 microM (0.07 
nM) ; IXaE235K, 0.68 microM (0.26 nM) ; IXaE245V, 2.5 microM (1.35 nM) ; and 
autolysis loop-cleaved IXaE245V, 15.6 microM (14.3 nM) . We conclude 



that (a) PL increases the apparent affinity of factor IXa for factor Villa 
approximately 2,000-fold, and the substrate, factor X , 
increases this affinity approximately 10-15-fold; (b) the protease domain 
Ca2+ binding site increases this affinity approximately 15-fold, and lysine 
at position 235 only partly substitutes for Ca2+; (c) Ca2+ binding to the 
protease domain increases the SI reactivity approximately 3-fold and 
prevents proteolysis in the autolysis loop; and (d) proteolysis in the 
autolysis loop leads to a loss of catalytic efficiency with retention of SI 
binding site and a further approximately 8-fold reduction in affinity of 
factor IXa for factor Villa. 

... Villa. Effects of protease domain Ca2+ binding site, proteolysis in 
the autolysis loop, phospholipid, and factor X. 
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Factor VII central. A novel mutation in the catalytic domain that 
reduces tissue factor binding, impairs activation by factor Xa, and 
abolishes amidolytic and coagulant activity. 
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Factor VII is a vitamin K-dependent zymogen of a serine protease that 
participates in the initial phase of blood coagulation. A factor VII 
molecular variant (factor VII Central) was identified in a 24-year-old male 
with severe factor VII deficiency and whose plasma factor VII antigen was 
38% of normal, but expressed <1% factor VII procoagulant activity. DNA 



sequence analysis of the patient's factor VII gene revealed a thymidine to 
cytidine transition at nucleotide 10907 in exon VIII that results in a 
novel amino acid substitution of Phe328 to Ser. The patient was homozygous 
for this mutation , whereas each parent of the patient was 
heterozygous for this mutation . To investigate the molecular 
properties of this variant, a recombinant F328S factor VII mutant was 
prepared and analyzed in relation to wild-type factor VII. F328S factor VII 
exhibited <1% factor VII procoagulant activity and a 2-fold decreased 
affinity for tissue factor and failed to activate factor X or 
IX in the presence of tissue factor following activation by factor Xa. In 
addition, F328S factor Vila exhibited no detectable amidolytic activity in 
the presence of tissue factor. The rate of F328S factor VII activation by 
factor Xa was markedly decreased relative to the rate of wild-type factor 
VII activation as revealed by densitometry scanning of SDS gels. Temporal 
analysis of this reaction by SDS-polyacrylamide gel electrophoresis also 
revealed the formation of two novel F328S factor VII degradation products 
(40 and 9 kDa) resulting from factor Xa proteolysis of the Arg315 
-Lys316 peptide bond in intact F328S factor VII. Computer modeling and 
molecular dynamics simulations of the serine protease domain of factor Vila 
suggested that the inability of F328S factor Vila to cleave 
substrates may result from the apparent formation of a hydrogen bond 
between Tyr377 and Asp338, a residue at the bottom of the 
substrate-binding pocket important for the interaction of substrate 
arginine side chains with the enzyme. These findings suggest 
that Phe32 8, which is conserved in prothrombin, factor IX, factor 
X, factor VII, and trypsin, is important for factor Vila catalysis. 
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Factor IX Bm Kiryu: a Val-313-to-Asp substitution in the catalytic domain 
results in loss of function due to a conformational change of the surface 



loop: evidence obtained by chimaeric modelling. 
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Factor IX Kiryu is a naturally occurring mutant of factor IX that has 
2.5% coagulant activity, even though normal plasma levels of factor IX 
antigen are detected. Factor IX Kiryu was purified from a patients plasma 
by immunoaffinity chromatography with a calcium-dependent anti-factor IX 
monoclonal antibody column. It was cleaved normally by factor XIa in 
the presence of Ca2+, yielding a two-chain factor IXa . However, the 
resulting factor IXa showed only 1.5% of the normal factor IXa in terms of 
factor X activation in the presence of factor VIII, 
phospholipids, and Ca2+, and had 20% of the normal esterase activity for Z- 
Arg-p-nitrobenzyl ester. Therefore factor IXa Kiryu showed the defect 
of the catalytic triad or primary substrate binding site as well as 
defective interaction with factors VIII/X. Single-strand conformational 
polymorphism analysis and DNA sequencing of the amplified DNA revealed a 
missense point mutation, a T-to-A substitution at nucleotide number 
31,059 of the factor IX Kiryu gene. This mutation resulted in the 
amino acid substitution of Val-313 by Asp in the catalytic domain. 
Restriction enzyme analysis of the amplified DNA showed that the 
mutation was inherited from the patient's mother. The chimaeric 
method was employed to construct a model of the serine protease domain of 
factor IXa, and the resultant model suggested that the Val-313 to Asp 
substitution altered the conformation of the substrate-binding site. These 
data combined with our previous findings on a Gly-311-to-Glu mutant of 
factor IX suggest that the loop conformation from Gly-311 to ARg-318 
is important for the expression of coagulant activity. 

Sep 1994, 
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Factor IX Fukuoka. Substitution of ASN92 by His in the second epidermal 
growth factor-like domain results in defective interaction with factors 
Vlla/X. 
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Hemophilia B Fukuoka, a moderately severe bleeding disorder, is a 
naturally occurring mutant of factor IX. Plasma from our patient had 3% 
clotting activity even though 64% of factor IX antigen was present. The 
purified mutant protein was cleaved normally by factor Xla, factor 
Vila-tissue factor complex, or RW-X (factor x-activating 
enzyme from Russell's viper venom), yielding a two-chain factor IXa. 
Amino acid composition and sequence analyses of one of the lysyl 
endopeptidase peptides derived from factor IX Fukuoka revealed that Asn92 
in the second epidermal growth factor (EGF)-like domain had been replaced 
by His. The active site of the factor IXa Fukuoka was normally competent 
for the incorporation of p-aminobenzamidine and for the hydrolysis of a 
synthetic substrate, N alpha-benzyloxycarbonyl-L-arginine 

p-nitrobenzyl ester. Factor Xa formation by factor IXa Fukuoka was only 8% 
of the normal factor IXa, even in the presence of polylysine, and only 0.2% 
of the normal in the system containing phospholipids, Ca2+, and factor 
Villa, thereby indicating a functional defect in interaction of the mutant 
with factors Vllla/X. Furthermore, catalytic efficiency (kcat/Km) of factor 
IXa Fukuoka toward factor X in the presence of Ca2+, 
phospholipids, and factor Villa was only 2.3% of the normal factor IXa. 
These results suggest that an Asn-to-His substitution at position 92 in the 
second EGF-like domain of factor IX Fukuoka would have an untoward effect 
on the specific conformational state of factor IX for binding with factors 
VHIa/X. 

Nov 15 1993, 
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Replacement of isoleucine-397 by threonine in the clotting proteinase 
factor IXa (Los Angeles and Long Beach variants) affects macromolecular 



catalysis but not L-tosylarginine methyl ester hydrolysis. Lack of 
correlation between the ox brain prothrombin time and the mutation 
site in the variant proteins. 
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Previously, from the plasma of unrelated haemophilia-B patients, we 
isolated two non- functional Factor IX variants, namely Los Angeles (IXLA) 
and Long Beach (IXLB) . Both variants could be cleaved to yield Factor 
IXa-like molecules, but were defective in catalysing the cleavage of 
Factor X (macromolecular substrate) and in binding to 
antithrombin III (macromolecular inhibitor) . In the present study we have 
identified the mutation of IXLA by amplifying the exons (including 
flanking regions) as well as the 5' end of the gene by 
polymerase-chain-reaction (PGR) method and sequencing the amplified DNA by 
the dideoxy chain- termination method. Comparison of the normal IX and IXLA 

sequences revealed only one base substitution (T C) in exon VIII of 

IXLA, with a predicted replacement of Ile-397 to Thr in the mature protein. 
This mutation is the same as found recently for IXLB. The observation 
that IXLB and IXLA have the same mutation is an unexpected finding, 
since, on the basis of their ox brain prothrombin time (PT, a test that 
measures the ability of the variant Factor IX molecules to inhibit the 
activation of Factor X by Factor Vila-tissue factor complex), 
these variants have been classified into two different groups and were 
thought to be genetically different. Our observation thus suggests that the 
ox brain PT does not reflect the locus of mutation in the coding 
region of the variant molecules. However, our analysis suggests that the ox 
brain PT is related to Factor IX antigen concentration in the patient's 
plasma. Importantly, although the mutation in IXLA or IXLB protein is 
in the catalytic domain, purified IXaLA and IXaLB hydrolyse L-tosylarginine 
methyl ester at rates very similar to that of normal IXa . These data, in 
conjunction with our recent data on Factor IXBm Lake Elsinore 

(Ala-390 Val mutant), strengthen a conclusion that the peptide region 

containing residues 390-397 of normal Factor IXa plays an essential role in 
macromolecular substrate catalysis and inhibitor binding. However, the two 
mutations noted thus far in this region do not distort SI binding 
site in the Factor IXa enzyme. 
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Factor IX BM Nagoya (IX Nagoya) is a natural mutant of factor IX 
responsible for severe hemophilia B. A patient with this mutant is 
characterized by a markedly prolonged ox brain prothrombin time. IX Nagoya 
was purified from the patient's plasma by immunoaf f inity chromatography 
with an anti-factor IX monoclonal antibody column. Sodium dodecyl 
sulfate-polyacrylamide gel electrophoresis showed that treatment of IX 
Nagoya with factor XIa/Ca2+ resulted in cleavage only at the 
Argl45 -Alal46 bond. Reversed-phase high performance liquid 
chromatography of a trypsin digest of IX Nagoya showed an aberrant peptide, 
which was further digested with proteinase Asp-N. Primary structure 
analysis of one of the Asp-N peptides revealed that Argl80 is 
replaced by Trp. An essentially complete (99%) amino acid sequence of IX 
Nagoya was obtained by sequencing fragments derived from a lysyl 
endopeptidase digest in which no other substitutions in the catalytic triad 
or substrate binding site were found. We also found that IX Nagoya is 
activated by alpha-chymotrypsin or rat mast cell chymase by monitoring the 
rate of factor X activation using a fluorogenic peptide 
substrate in the presence of factor VIII, phospholipids, and Ca2+. These 
results indicate that the substitution of Argl80 by Trp impairs the 
cleavage by factor XIa required for activation of this zymogen and 
that the substitution causes hemophilia BM. 
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Factor VIII functions in the intrinsic pathway of coagulation as the 
cofactor for factor IXa proteolytic activation of factor X. 
Proteolytic cleavage is required for activation and may be 
responsible for inactivation of cofactor activity. To identify which of the 
multiple cleavages are required for activation and inactivation of 
factor VIII, site-directed DNA-mediated mutagenesis of the factor VIII cDNA 
was performed and the altered forms of factor VIII were expressed in COS-1 
monkey cells and characterized. Conversion of arginine residues to 
isoleucine residues at the aminoterminal side of the cleavage sites 
at positions 740, 1648, and 1721 resulted in cleavage resistance at 
the modified site with no alteration in the in vitro procoagulant activity 
and the susceptibility to thrombin activation. Similar modification of the 
thrombin cleavage sites at either position 372 or position 1689 
resulted in molecules with residual factor VIII activity but resistant to 
thrombin cleavage at the modified site and not susceptible to 
thrombin activation. Modification of the arginine to either an 
isoleucine or a lysine at residue 336, the site postulated for proteolytic 
inactivation by activated protein C, resulted in a factor VIII molecule 
with increased procoagulant activity. This increased activity may result 
from greater resistance to proteolytic inactivation. A model for the 
activation and inactivation of factor VIII is proposed. 
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cleavage sites at either position 372 or position 1689 resulted in 
molecules with residual factor VIII activity but resistant to thrombin 
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lysine at residue 336, the site postulated for proteolytic... 
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Abstract: A system is described for producing recombinant factor 
X with properties very similar to human plasma factor 
X, Optimization of the expression system for factor X 
resulted in the finding that human kidney cells (293 cells) are 
superior to the widely utilized baby hamster kidney cells (BHK cells) 
for the expression of functional factor X, It was also 
determined that production of factor X by 293 cells 
requires the substitution of the -2 residue (Thr — > Arg) which 
affords the removal of the factor X propeptide, 
Purification of recombinant and plasma factor X is 

accomplished using a calcium-dependent monoclonal antibody directed 
against the gla domain, The proteins are comparable by sodium dodecyl 
sulfate polyacrylamide gel electrophoresis, The rate and extent of 
activation by the factor X coagulant protein from Russell's 
viper venom and by factors Ma and Villa are similar; activation of the 
recombinant protein by Vila and tissue factor is mildly faster, The 
activated enzymes have the same activity toward a chromogenic substrate 
and the biologic substrate, prothrombin, Both enzymes leave the same 
apparent affinity for the activated platelet surface as judged by their 
ability to activate prothrombin, Finally, inhibition by antithrombin, 
with or without heparin, and inhibition by the tissue factor pathway 
inhibitor are equivalent, Recombinant factor X produced by 
this method is therefore well suited for probing structure-function 
relationships by mutational analysis, (C) 1997 Academic Press. 
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inhibitor are equivalent, Recombinant factor X produced by 
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relationships by mutational analysis, (C) 1997 Academic Press. 
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Abstract: It is thought that only a limited number of residues in the 
extended binding pocket of coagulation proteases are critical for 
substrate and inhibitor specificity, A candidate residue from the 
crystal structures of thrombin and factor Xa (FXa) that may be critical 
for specificity at the S2 subsite is residue 99, Residue 99 is 
Tyr in FXa and Thr in activated protein C (APC) , To determine the 
role of residue 99 in S2 specificity, a Gla-domainless mutant of 
protein C (GDPC) was prepared in which Thr (99) was replaced with 
Tyr of FXa, GDPC T99Y bound Ca2+ and was activated by the 
thrombin-thrombomodulin complex normally, The T99Y mutant, similar to 
FXa, hydrolyzed the chromogenic substrates with a Gly at the P2 
positions, This mutant was also inhibited by antithrombin (AT) (k(2) = 
4.2 +/- 0.2 x 10(1) M(-l) s(-l)), and heparin accelerated the reaction 
>350-fold (k(2) = 1.5 +/- 0.1 x 10(4) M(-l) s(-l)). The T99Y mutant, 
however, did not activate prothrombin but inactivated factor Va 
approximate to 2-fold better than wild type, To try to switch the 
specificity of FXa, both Tyr(99) and Gln(192) of FXa were 
replaced with those of APC in the Gla-domainless factor X 
(GDFX Y99T/Q192E), This mutant was folded correctly as it bound Ca2+ 
with a similar affinity as GDFX and was also activated by the Russell's 
viper venom at similar rate, but it cleaved the chromogenic 
substrates with a Gly at the P2 positions poorly, The mutant, instead, 
cleaved the APC-specific chromogenic substrates efficiently, The 
Y99T/Q192E mutant became resistant to inhibition by AT in the absence 
of heparin but was inhibited by AT almost normally in the presence of 



heparin <k(2) = 3.4 +/- 0.5 x 10(5) M(-l) s(-l)). The Y99T/Q192E mutant 
did not inactivate factor Va, and prothrombin activation by this mutant 
was impaired, These results indicate that 1) residue 99 is critical for 
enzyme specificity at the S2 subsite, 2) a role for heparin in 
acceleration of FXa inhibition by AT may involve the S2-P2 modulation, 
and 3) the exchange of residues 99 and 192 in FXa arid APC may switch 
the enzyme specificity with the chromogenic substrates and 
inhibitors but not with the natural substrates. 
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Abstract: Factor X (FX) is a vitamin K-dependent plasma protein 

required for the intrinsic and extrinsic pathways of blood coagulation. 
FX(Santo Domingo) is a hereditary FX deficiency which is characterized 
clinically by a severe bleeding diathesis. The proposita has a FX 
activity of < 1% and a FX antigen of < 5%. We have determined the 
molecular basis of the defect in the FX (Santo Domingo) gene by 



amplification of all eight exons with polymerase chain reaction and 
subsequent sequence analysis. The patient is homozygous for a G — > A 
transition in exon I at codon -20 (numbering the alanine at the NH, 
terminus of the mature protein as +1), resulting in the substitution of 
arginine for glycine in the carboxy-terminal part of the signal 
peptide. This amino acid change occurs near the presumed cleavage 
site of the signal peptidase. We hypothesized that the mutation 
might prevent cleavage by the signal peptidase which in turn 
would impair proper secretion of the FX protein. To test this 
hypothesis, we compared the expression of wild type and mutant FX cDNA 
in a human kidney cell line. Wild type and mutant constructs in the 
expression vector pCMV4 were introduced into the human embryonic kidney 
cell line 293 by calcium phosphate transf ection . FX antigen levels in 
the supernatant of the cells harboring the wild type construct were 
2. 4-mu-g/10 (7) cells per 24 h, whereas antigen levels in media from 
cells containing the FX (Santo Domingo) construct were undetectable. No 
FX antigen was detected in the cell lysates of cells transfected with 
the mutant construct. To insure that the difference in protein levels 
was not due to a difference in steady state levels of mRNA, Northern 
analysis was performed on RNA from the cell lysates of both constructs. 
The results showed a transcript of the same size, present in roughly 
equal amounts, in both cases. Thus, the defect in the signal sequence 
of FX (Santo Domingo) exerts its effect posttranscriptionally . FX (Santo 
Domingo) is the first described example of a bleeding diathesis due to 
a mutation in the signal sequence. 
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